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PROBLEM TO BE SOLVED: To provide an organic 
semiconductor element whose insulation film arranged 
between an organic semiconductor unit and a gate 
electrode is formed through plasma treatment under 

atmospheric pressure, and to provide the manufacturing ; ,* 7^ —- — .~ « 
method thereof. : " v; '"^ : "" v " ~* 'H^^^EE^ 

SOLUTION: The organic semiconductor element is 
provided with a source electrode S f a drain electrode D, 
the organic semiconductor unit connecting the source 
electrode S and the drain electrode D, the gate 
electrode G, and the insulation film arranged between 

the organic semiconductor unit and the gate electrode 1 , ^L^^k 

G. The insulation film is formed through the plasma i t. r . ; . J?!^! 

treatment under atmospheric pressure. 
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[<f*if»#©iSB] 

[Ifijfc^l] y-7.m®, fK>ti, WEV- 

an*iawi**-r«ttfcfc:. itE«*aia**»EET 

^. 10 

x^a, mitfy?)^ gtffc^>©^rn#^e.jj£s 
- <t etttt£Tsi«Eiir#n 2 Bse******?. 

*w«£-ratweiii mm 2 tzm^m^m^m^. 
m*ms} ffiE*tt¥«*ff«»dK-rs*tt¥* 

1UIEM&9I 1 75M 4 E«©*rt»*iS#5ii^. 

6 ] ltE£*#tt«HIB«5'- b-e&* d t 

**ct*iMtersttE«#«6E*©*«¥*#* 

W2ftfl8] ttE&MMl* U 7—30*4*7* SZ1 
i *W«£T*ttEH#B 1 75S 7 E«©*T *S¥«#3iS 

UMH19] t9E3a#fr±tS0EW«¥*#88, It 

*»«fr*lWEil*«175S8E«©*«*»** 30 

[tt&9( 1 0 ] flt(E3tJt#:±»C«fEy- ft 
EttftK. IWE*«*MM*E*3ft«iOJi*TE«**l*C 
<h Dtea 1 75M 9 ESfc©Wt8¥«<*lii 

-C**di*«$*fcT*ffiEIII#3l 17521 0Em©*T 
[M*gt 1 2 ] #«*3JflE*TO«iS^ffi-e2bo 

T» 40 

SUETK is It* X 7 X^fflg \Z J: -3 

[1M13] mE«Mltt*«ffi*fc»4*»Eifi 
i fc«fc 0 JE5f«;*ns c t 5 MEM #JS 1 2E 

[W**14] 3a*#±CttEV-^««*J:tfltt so 



±titEiawi*j:tfy-hfi*ftE« , r*ct*i#» 

fr-SBtrEit*^ 1 ZbZTfWm&A 1 3 E«c©W« 

maaa. 1 5 ] ^m»±iztamy- hmtiMt 

ftEJB*K£J*rtU K*ftSIBi±»CiiEV-X« 
*MEI»#ail275SIII#Bl 4Ett©*T«¥*#3it : f 

[»^17] ttE«»0l»4»fl:ir-f*. 

*ct*w«tramE«i*«i 6 Ets©*r8S¥»#f£ 
T©saii^ffi. 

[§i*j|18] *IIEl&EKfi»fcy'r 
t*WBtr*JWEJ«*9ll 6E«©*»*«Mc3lFro 

[»*si9] #«¥*<Mttw«#«*iis»^fl: 

*«rC*SCtft»«tr*JWEI«3Mll2»Sl 8E 

[§H*fli 2 0 ] M££*fM*«MB8->— C 
i«r»«i-i-*WEI»*59ll27>S2 0E«O#«*W 

T*SCt^#®i:-r*tSEif*^2 OIBtOfiff 

*^?©3ait*ft. 

[MMBS 2 2 ] fflE£tt#tt# 'J T— 3d»»r** 
Ci*#«i-r*WEil*9ll 275M2 lEfCfi* 

[11*112 3] 4 6CIWB3aWC±tCttEV-X« 

V-XUffi. FK >«««Uc«E*«¥##8&*EB 

ney-^ti. MieHK>m t9E*«¥*ft» 

±KIWBI8IW«*IWE*iajBETK:*tt«7*5Xv«iafC 

*#rtTSIS*#T*C£*W«fc**WE»#9Il 
27522 2E«©W«¥3*#* : P©»i6;*f8;. 

[M«9I2 4] »E#*¥iPM*Simih?>5>X* 
T»SCfc*4*«iTS»IEBI#3l 127552 3Eit© 

2 5 ] b9ew*s 1 nm 1 1 ©%«8^«^ 

[0 0 0 1 ] 
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[0 0 0 2 ] 

«ft*n*«^*««A, »<T«t^ ^«K#-&«t«< 10 

[0 0 0 3] -K^tESlOx-rX^KKIBCfelriT 

&m^z>&ffi&±m\ztzz>x^z>. M^imisn 

zi > fcf a. — 9 T 4 X 7 V -f T 7 X S tR ± \ Z utl £ T 
FTSf^Ml, iSSu ««EL«*<il±£ftT^*. 20 

» , p-Si (#'Jy , Ja» ^^W^IV^:,!: 
£*l£<£Si¥«# («fcBC«CT*JRMt>) £ 

fcTFT*^OSifiK:tta#, X/ty*U>£^ -e^ffi 
[0 0 0 4] «iS, $Kh7>yX^ (TFT) 

-<X^U>f OT^T^-f ^KftSK^ tUT*W**Jt*6n 

x^s TEWffFXiti. 2) . mm*mm* 
mmr f t w <om^m»m £ lt^i $ n*fc*i;: 

[0 0 0 5] 40 
CttfFXltt 1 ] 1 0- 1 9 0 0 0 1 *4tfB 

HWttiR2] #§§2 0 0 0-3 0 7 1 7 2#2HR 
[0 0 0 6] 

^TFT ^(DfiiSTtt*^* >A— Sr^tJ*2S» 

»t\ gf^xK 7>->?zixhmEmzB*:f3Lh 
(OtttoT^ft. 0JAtfl2 9(C^Tcfc5ftTFT^T 

ail*, -^ti^n<D®<7)^^fc^^> ss^*, k— 

7\ 7th'JV^77, S«^?>Xfi£MKt>*£D>M-r so 



[0 0 0 7] i5Lfc«*<0Si¥W#tJ:*«Jfi*ST 
<h\ RloSlJ&^ltlte^. £fch^>v?X*<Dy 

k> *rty*mte£<D}*747n±x\z£zmmmm 

[0 0 0 8] L^lft*«6*»*»#^iRTFTrt© 
£n£xA^X<£*>/*7i£^y — i^SiS* y— h<D 

ElbffijE^» $ h <dxu < 5 

[0 0 0 9] 

(1) V-Xttffi> FK>SI, IHEV-XMttH 

ehk >««s«ttT*#«¥##». y— mml 

(2) y-^««45J:tfFW 

ftE«f*ttt)^ WE^«^»*«t^-h«fiirafC 
EBSn^ttWiS^ftffiT^^WS^^Xvfiai^J: 

[0 0 10] 

fc^lK^Tcfc 5 KEB i-ftto-sy-hBS 
G, y-MSHWi* p. v~ 

XfgS, K l"-T >tt«D^ S J«S. @ 1 (a) (b) (c) tt£ 

43 0, *mty- nit? * 



*u cn6tmLw*n. (b) tt*«*w#jB^ 
tcEfisn, dnstansuTt^w* (o 
B$n> c*ie>*a«LT^*M-c**. HiwKe) 
y-hmmm* y- h««a«;r©jwraBB 

<DEfi££tt<5 (d) (e) (f) OEBtt-tn^tlflJBCa) (b) 
(c)0E»:#KLT6D. (a)tt#«*»#Ji**V-X 
HH>tiO|llll:ilSft, d*i££gj£bT 

»eM. (b) tt*«¥**ji#ty-:*«B. FK> 

[0 0 11] Lfc*I*i#»»t*»i:Uft*f 

[0 0 12] <*»*W#«>*»W©y^**i3tt:* 

p-;k #U (N-BJftKn— ;W . #U (3-fi*t! 
p— ;W , #U (3, 4-— fijfttfn— ;w fc£flD#y 
trn— ;HB, *'Jf*7i>, #U (3-«f*7i 
» , #U (3, 4-=«&^:*:7x» . tfVOV 

- U >fc £go# U ^ x - I/ > t: - U tPU (p -7 

» & #U7-U >, *U (N-W7=y» . * 
] J (3-I»7ziJ» , #»J (2, 3-«tft7-l) 

*>J7Xl/>fti # ©#U7Xl/>ft *"JJfl/> 

&2©#yt:u>«, #u*;P7t*/— #u (n-b 

^>777>^^'J77>S, #U (p-^x- 1/ 

» atwu (p-7x-u» & #u-f>K— ;p 

'jy^>«, -f7*±>* ^>^ir>, ^\*1Hr>* a> 
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□ f'Jl/X Wl/>, Jtf'JI/X It— #A 

<DSffiaicBSiUfcR»ff (hu-7x/^+-y->?>, 

hU7x/vf7y>> ^it-fe>-6. 15-^/> 
te£) , a* 'J t*-;^;i/y\V-;k *U7Z-U>7A 

¥1 1-1 9 5 7 9 0 KE«Snfc#«tl8£#fc<!f 

10 L»ttt»tSfct*tff*7i > 6 S#Tfc£ a — fe 
?z/3 L *yjL>a, Qj-is^JTZ/Jl- a--k£7>'3 L *y 
x >, a, a> — f^N^S'Jl'— cr -^>^r^^"^x>, 

&mw>i 1-25160 i\ztme>yym9&&y*u 
zsT->t££<D&my?uisT->m, i-y*u>i 9 

4, 5, 8— h\ N. N* - tf 

20 4, 5, 8 b ^£l)l# ^ btt$>\Z. N, 

N' -fc'X (1H, lH-^7MP*^f;W * 
N, N' -hfX (1H, 1H-^7MD^;W X 
tfN. N* -S^i^W-^l^l, 4, 5. 8-^ 
h^*;M$>«5M SHWHIE. ^7^l/>2. 3. 
6, 79-h^t})l^>m^ ^ bU£<Dj-7?U>^h 
7*A#>«y-fSHft SL^7>h^-fe>2, 3, 

T* F^AJM* >m it* S F Sifc £©8§»f h ^ # 
>gy<am C60, C70> C76, C78, C 
30 8 4§77-U>^ SWNT^^-#>t/^ 

[0013] cinsoTc^aiRtmoi^Tfc, 

x>, fcf-U>, ^-x-U>e-U>, 7x-l/>h'- 

p-7x~i/x cn«&coBgi#^feJ4cn^<^ 

4-1 0T»StU^-t>K»WISL*tt©Rn 

[0 0 14] *fc, *<0*S(0#«*»*Hf»tbTtt, 
fh7f77;WN» (TTF) -fh7y7y+yv 
(TCNQ) 0§*. t , XXfl/>fh7f77^ 
A*U> (BEDTTTF) BEDTT 
TF-a^Sgft, TCNQ-3!)*I|#, 34£(7)^r« 

«J if <D a U ^-^^2000-260999 

so [0 0 15] *JBWfc:*5lr»Ttt, fct 
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Atf, 7?u;i«, 7-fch7Sh\ ^w = ;s, 
yjyg, zhnS&^tilSSt 
"OV* fh7y7;xfl/ 
>^ f h 7 -> 7 7 * / ^ / ^ ^ 0R»ft& 

£<D£o\Ztt&&&TZT9-t79-£tfL*ttft+s 

7;H3*->S, 7xn;i.S«t4:a)'B«*«r*-r**r 
» % :7x-U>v7S>fc£©Htfc7S>«, 7>h^ 
ir>, ^>V7> h^-t>\ e&^> v /7>h^ir> 

[0 0 16] J»eH-lf>y£tt«T«*tt^ (7£ 
•£99—) *fctt«T«*tt*HP (HJ — ) *H-*> 

WC**. C07^t^-i:lTC12, Br 2, 20 
12. ICK IC13, I Br, IF^^AOy 
>, PF5, AsF5, SbF5> BF3. BC13, 
BB r 3, S0 3ft<l:©M^ HF, HCL HN 
03, H2S- 04, HC104, FS0 3H, CIS 
0 3H, CF3S0 3H^<!:a)7'oh>gt, Btft* tt 
K. 75 FeC 1 3, FeOCK 
T i C 1 4, Z r C 1 4, H f C 1 4, Nb F 5, Nb 
C 1 5, TaC15> MoC 1 5, WF 5 , WC 1 6, 
UF6, LnC13 (Ln=La, Ce, Nd, Pr, 
1z£<?>7>9S<1 F4Y) fcti'OlMlfl:^, CI 30 
- . Br- . I - , C104-, P F 6 - , As F 5- 
, SbF6- , BF4- , XM>S7-t>^(i:© 

tlTH Li, Na, K, Rb, Cs&tWMU 
Ca, Sr, Baft£07;WJ±«4I, Y» 
La> Ce, Pr> Nd, Sm, Eu, Gd, Tb, D 
y. Ho, Er, Yb&£0»±S^i, 7>^-C7A 
R4P+, R4As+, R3S+, T-fe^lO 



¥«MMt*» £i*>KH-/t>h £#3&Tt £ 21 £ Kcfc 

OSStUT, ««fc*WH-K>y, 36H»F-tr> 
*K 3 4#, S4^, 5 51, 1 9 8 6^}^$tlfc 

[0017] Ctl6*»»K©fP«tti:UTtt, SG^JK 

^tXhS> a-;lo-N«, /t— a— htt, 5^3— 
«. ^ci, ca+TrssMtojac-e, 

* %>% ^Tffi¥^o«SBJc»M^j«-tf ^ §X tT>n- 
hft, :7V— Ha— MS. f^y^-hfc D-;>n 

HT* ttfc 10 — 3 0 0 nm^ffSLK 
[0 0 18] <ti (V-X, FK >, y-H«S> 

tt*m^*n«»*fciRtfs*vi\ & xy$r 

;K ^7 a A, $ff, IB. 7>^E>». 9>9)V. -f 

>>^a, /^>^a> ux^a, -ruv^ 

a, 7;i^x?a, ;b^-^A, y;uv-^A, ^u:/ 
x>. 9>#7s c r>, mitTsX • 7>^>, 
y^A'XX (I TO) , 7y*F-^MtIfi, ■ 

Xhi5m-^>^-Xh, U^A, ^UU^A, 
^-hU^A, T^v^A, ^7'J^A, #;U~>^A. X 
^7>>?^A, ^^>, T>^f>, ^;Un-^A, 
A, ^hU^A, thUW-AU^A**, 

V^/^->^A, Uf^A, 7;^-^A, Tif^zsVJ* 

7^5-^Aim 7jf*->!>AA >y>?Afi^ 

/7j^r^Ag^e««^f > n5^ e^, 

HI, 7^5-^A, -Ov^A, ITO^J:tX 

«*3&«»*li>. **^»4H-K>y»-rwm»*isi± 
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[0 0 19] ««<0»**ftiUT»i, ±iE£H£f<hb 

MCcfcD/^— ^>^bT*><fc^U aUK*>6U 

*hfc2*£iJK. COBS. ¥18* 
Z£ifi-Cg*. ttf8dU-5 0nm)f*L<ttl-l 

*«»»tte*. & -^y;k ^oa, 20 

SO, tt. A. 9>9)l* n/WUK /l^i^ 

*>A, 7^;u, U— ^7A, <f US^A, r>A, 
;Vt--^a, y;i^-^A, tU^, fytfTsf- 

**4. 5eVH±oe4, S. Si, 3/Wl/K 9u 
A, < 'Jv^A, — y^r;K /^v^A, **Wr>+ 
*>ifX^>?&<#£bV>. 
[0 0 2 0] ±Ei«ttattftl/T» *fcF«*«l-5 
0nm^b<«l-10nm(^e^ & SP1, 3 

^nA, -fUv^^A, Zyjr*, /1^>^A, 30 

W*tf6n*^ »£b<te, #§8¥ll -76800, Hll- 
80647, 1^319538, # §8 2000 - 239853 & P 
-f Kffi, #§82001-254185, #112001-53028, #§82001- 
35814, #182001-35255, #182000-124157, #§82000-1 

23634a£k:iB«snfcitfx**»Sk:j:o«iBsn& 40 

ens i^tts/^-> 
ttfcj«S!bfc«, *«t*tt»S'&. $6l:i00t-3 

0 or, »*b<tti 5 0 or^^aTi^ais 
[0021] <mmm (y-MBM» >m*<Dmmm 

S, IMfcT^ntfA. mt9>9)V. WU£*9>t>W 



10 

[0 0 2 2] i)^mEETT(D^XTiS^fflStCO^T 

{fc#J : SiOz, Ti0 2 ^ /^fcm : SisNn^) fl)»*»SK: 

^X^SMfflJlchte, *ftE*fc»4*«Ea»©flE*T 
TML, RfctttfXty^X^BiBU S*f±fcfWi 
£#J*r*ffl«*:»U ^O^feJCO^Tti#§8¥ 1 1 
- 1 3 3 2 0 5^ #§8 2000-185362^, # 
§8¥ 1 1 -6 1 40 6^ #§8 2000-147209 
1^2000-12180 4Wl:E«SnTl^ 

[0 0 2 3] HI ltt^SXvaittHftffiSf** 

t^t&*o 01 h:^ut, y^xv^m^s^§§3 

1 , ^X^^gl 5 1, M4L ISSaar^ h 6 

0 bTEBSnTfr**. 

h6 0©)M*i:tm »*<D»*tt*m*« 

112 5, ■&£ftTlr>«*4»6ftJ9r£&BK:EB 
b, ^X»*««5 l-C58*S-frfc«^*fXft««*l» 
bT, »«D5 2 «tD^X"srlWt*a«««3 IrtKA 

n, i»E^xviMfflMfiPS3 irt*:/^xv»«K: 
mai4 1 fc^om®3 6tcmffi^wjob, o-;ns2 

FD-764ft*lT, D-;H«2 5lCt0Stlft» 

»«&3S§g3 lAO«CIH«Mrir»ik (n-Ml2 
5««IWS) Ott&TJgaiSn, S#F««3I* 

<Kn-7 6 7sm, *iafc*i»sn*. 

t»I*43n*. tt««5 4ttttEny^n- 

76 5, 6 6fcifi«iLTE«Sn. »»Ffc:W#T*ffi 

w^xrmitta ii*iaiAT*©«Mrr 
ttsai;»Lt7>7^x^sm «i««»*fflir»T 

£tfL$&JI bfcir 9 5 y * *«ffiS8«»:^»a b^ffi^ 
>^#£bTte, MSSS^7X, *^K***f^ 

^x^iDXbE^coT, jEtc« : ^b<^^^n^o 
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[0 0 2 4] S3J[JDaS3 6fc«ff*HMHrr*ttB4 1 £ 
(2 0 0 kHz) , /t-;UX^S^Smil (8 0 0 k 

Hz), axn^nftftfonm ( i 3 . s 6 mh z ) , 

/t-^lMMfttl (150MHz) etfttATtt 

[0 0 2 5] ±ESffiracoEBi«, fltaoHftttlcRSL 
fc@ff«mff<&JP£, W^DttJBECO^^^, T^XT^fU 

£fr 3 0. 5mm-2 0mm^JL<, 
jff SL/<tt lmm± 0. 5mmT^^o 
[0 0 2 6] »rtrt-*««Bfc:ttl 0 0 kHz£«Afc 

mm&mEE-?. r-d. iw/cm2£i±os*$«ie 

[0 0 2 7] ClJlT«aiB^a3Jn-r*il5««l[«EE©«jS 
ifctf) JiKMte* ^K(j:i5 0MHz J£rFT&£o 30 

«2 0 0 kHzJ^±, ^^l:ffSl<U8 0 0kHz^ 

te. »SKtt5 0W/cm2HT, *S»C»*U<tt 
2 0W/cm2OTT^^„ ffi* maiC*5t*£mJEtf>EP 
jUPffif* (/cm2) tt, #M1!fi&Z.&Wtta>K9L<DZ.£ 

[0 0 2 8] mi^4 1 J;0@£$nw^tS3 

aass^- h <h/^;ux ^- k ^p?«n^ on/o ff$ 

[0 0 2 9] *feffiy^Xvffl^P#C0S«-\Oj^g 
CD^g£#tS (15^-2. 510 -2 0 0 , C*IIOM 

icsest* c: l < , stefffs l < 1 0 



[0 0 3 0] ±EO»*^X^ffiStt^«JBE*fctt 
*«EE»»Tff*>n**«, CCT*flUBEifi»ttt. 2 0 
kPa-110kPa©EEA*aU JfiKH 9 3 
kPa-1 04kPa^lK 

[0031] mmMf&jjmz&z>tkmmnm\z& 
^Ttt, «a©^*<tt>«wt»r*ftio j 1 s b 

■0 6 0 lT«5£Sn*£ffifiS<B«*i«£ (Rma 
x) riU 0 MmfilT^feSi^^PIBESnseii:*^ » 

[0 0 3 2] ^ J IS B 0 6 0 ii?assn-6 
*£4MF*&*MHS (Ra) {$0. 

[0 0 3 3] fltetfxi»fr>Ti»rr«. WKflldbEr 

£0 m&UXlZttl,* 0. 0 1-1 Off 

»X*#S*-5ii:««»*b^. ±E3FiBtt#X£:tt. 

>, T;Vrf>, ^U^h>> 7F>?^*tf 

*$W{fc-&4»tbTtt, eyy{t^a\^U> (CF3C 
FCF2) . 87yft^D^> (C4F8) §07 7 

[0 0 3 4] ±E^/V-i:UTf4, 7^U;H6, 
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7;m-;k 7U ;i/7^ #'jxfi/>^UD-;i,y 
*^'j;i^xxx;k ^'Jxf i/>^u^-;i.y7^ 

'JJ«XXrMi:^*»f6n» £tl*><D'J>t3L< t 1 
[0 0 3 5] *»7y»ft^ 3S*ft^**fc 

0. «JB«*Ji*&tt*JH«*JBftlB!W*Ct^ffl* no 

tt, 477ft/^X 4 7y{fcX^lx>, 6 7yft?P 

eu>, 8 7yfb'>^a^>«^*tfens. we© 

7 7ftSft**^tLTH 27yfc**>* 4yy 
a*»tf&tl*. HK, iaft37yft/?X l*fl:2 

rtJcx^i/>tt5pfia«*wUTViTt>A(ri. fflEOfl: 
[0 0 3 6] Bd»X*lC±EE«©*«7!y*ft;*« 

e. i^^t©»*7y*ft^ 
o. -l-ioftaxTMu^ffsi/ 

JEK:ff*b<tt, 0. l-5*li%T^^o » 
[0 0 3 7] Bft#x*KJ:BB«0>^>4bd**A 

*»*r*«jflw^ B4#x*®^>fls4Nfc®£* 
■mts o. i-io#a%T»sc^»iu^ je 

CffSKH 0. l-5#i©%T&£o JiEB 40 

**BB*#x*fc**;tfx*o. i-io*a^« 

So 

[0 0 3 8] _LEE«<&&*ft£#K W>ft6«il 
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[0 0 3 9] ±EEtt4>J£Xfl;£4b. ^^>{t^ 

[0 040] ±8BE«©S«fl:^ft(!: L/TIi, 

fh7/h^>'>7>> fh7Xh+">'>7X v 5 *^ 
;PS/Xh^->f>^>J^(i:Cr)7;l/3^->->^>, *)VHJ 

[0 04 1] B##;**fc±EB«©3**fc#4l*»^ 

tt, 0. 1-1 0#tt*T»*£<L*«#*l/V>a*. JEK: 
»*b<«. 0. l<-5#ffi%T$>£o 
[0 0 4 2] lEE«©W>ft^*tl/TH 5 s - 
v ? ^^;i/7^/^^>^^CD^«S^Mfb^> 

rh7Xh + y^X Th7^V^O#^>^X 
fh7^h*->W>ft^4I7;P3 + '>Haf^ 

[0 0 4 3] <$j$#>$»#!W7X*7 l/*'>^ 

j7 7^;vAtum M^tf#uxfi/>fi/7^i/- 

h (PET) , #'JX?l/>t7^l/-h (PEN) , 
#'Jx-r^J^> (PES) . #UX-fM ^ 

h\ ^'jx-r^x-f;^h>, #'j7ixi/>x;i. 

h (PC) . -fe;UP-X h'J7i:^-h (TAC) , ir 
JPn— ^7-fe^-hyobf^^-h (CAP) mfrZft 
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\z. ffimztt?zwmzfa±-cz2>. 
&mmiz£OftmznT^zz£j)Wi£is\,\ Gkmmt 

IT«, PVA, 3L^V>-\£zz)V7)Vu-)VP<m^W 

tt» <t>yu-T^>m CVDS, X/Xy^U> 
V-zi—ym, Xtf>n-h^ ^U-K^-hS, ^ 

-n*^ y^zi-hmtez&mifiizjzzjjm. wm^ 

-j|gl:5 0nm-3Mm 4 £f£l><te» 100nm-l 
[0 0 4 5] ^^yK/W^Colfct^S. 

[0 0 4 6] : r>(7zri'^mm<Di%i^rt*)Vl 0 OJbT 

>??Z>b7>i?7?&ft (TFTlMfrg&2) in>f> 

^3^^m@i^UTia©$n^>. a>x>-*3 

i xom^mmmm^mmr f Tigojg? 2 iz £ 0 ^ff 
sn**^ cntem\&mm®&6\z£Qmmztiz>&m 
mzttfo-rz>mtj&i&& (v-x^-r >4) 
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[0 0 4 7] n*frl 0 0 JilCte5M;i¥fT&?i&<aV 
- 7 7 < > 4 & tfS ^ fc&fr ^IS^y- H ^ -f > 5 

&&m-?z>mz&m2m:^z> 0 mmyk¥-mm®&7 , 

0&8K£9©J^£n*o 9mi9I5M#£nSil 
&<DA*y ^r^UT&D* $ffi[El&8teg#£n£iIi 

1 i\zmw-&mmi$>&zfi^<D±jj\zm 
i^nfcgiisi ofctos^n^T^ih^nT^ 

wimm&2<DmmzjfcCT^mm&<D^ttni 1 

[0 0 4 8] ^CCWr^yKiilTOiM 

0, Mitmztemwmmm&m^T^z. mwmmm 

\Z. M^I^>zSOA3 L >*=¥i'}! (I TO) , SnO 

at, 1 0 nm&±<Dmfr-cM&2tLZ>. mmtim^m& 
iz\zmwmm&7^ 7 > \*vt\zte^Ti,&vfr$x& 

<dz z\z±x\z\mfe<Dmw&mmzmfzz£b^m 
[0049] m2\z&rtz&mm<D*gffi\Ei?&tem4<Dm 
-r*. csizmih^vi&mKmmzmnTzmRz&m 

V— X««SfcttV-;*«j3EVs, ±IBy-hm^GtC 
[0 0 5 0] &SP«^)K® (K7^h) 

M.fr£giz\zmf&&mzms <o*Lo\zmmznz>o ms 

\tm 2 V>7< >XJc*»*WfHHk:«EliS»«UTV>*. 
WI5#¥S«S (1. 1* , l" ) tt*KJD3E*«H 2 

i7 7 il'A y- h (i: III C t^tf ^157" 
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y?U-h (PET) , tS«JX^I/>^7^U-H (P 
EN) , #'Jx-fi^M> (PES) , #'JX-f 

(PC) , tAn-Xh'J7tf-h (TA 
C) , -t;wn— XT-bx-h^ahT^-h (CAP) 

[0 0 5 1] JE^cnfe^y^^^y^^-r^A^tt, 

[0 0 5 2] #¥tsm® ( 1 . 1 ' , 1 " ) fc#V-X 
^> (4, 4' , 4" ) ttW5e©BHft«ViTafc«S 

(4, 4' % 4" ) m«*fc#*«k3fcW«¥W*» 
(13, 13*, 13") ^EiSns (0 1 (a) (b) t 

mm) . 

[0 0 5 3] Z<DGm*m&& (13, 13', 1 

3" ) <D±\z\z2*>\zm&mi4 (mmm jratsnt 
t#^>«> w^tfsiOa. Tioz \z<k-?Tmmm*]&&-rz>® 

S (13, 13*, 1 3" ) ©3>hn-;WcfcW3»-C 

[0 0 5 4] C©»»ei4fimiBW«¥«ftSB (13, 
13', 13") ffl/^->±tV-X5-f> (4. 
4' , 4" ) *>SlltrE¥«S« (1, 1* . 1" ) "v© 

-f>5C*tU ';-X7-f> (4, 4' . 4") Sr^# 

[0 0 5 5] ±E©#*£tC<fc9«fcftJIl4£?fil©£jt#: 

1 2©±atcaioT^T5»^(c«, ttmmuom&t. 

(1 3." 1 3' , 1 3" h 
7-f>5tV-X7'f> (4, 4' , 4") ©&H8BK: 

C*>W57-f >X fcf- F©|S]±fc«fc D;fclH«©At*;l>T 

[00 5 61 -*. #**»#*(13, 13'. 1 so 
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3" ) ^y-h7'f>5tV-^7'f> (4. 4' . 
4" ) ©38H8fc»lxT. *6»Bl4?£B*«fC^-r« 

4 teWH^&ttSB (13, 13', 13") h 5 

<>5tV-X7-f> (4. 4* . 4") ©5£S»©B 

©£® \zimm z w&t * J: o aagjts amis a n 
■sa*. fcnntae©/^— zvy-pfeX'f y^^^ftfpft 

[0 0 5 7] *fittJll4£Sf!l©£»# 1 2 OilCKtt 

.«n*«(i3, i3*. 1 3" ) *®.m.tz>wmmu& 

<t^y-h7'f>5tV-X7-f> (4, 4', 4") 
©3£M$£8:g-r5 1 JB©*6»Hl4T*ffl-r* £ i »C«t 
D«fi»S©^XS&-»^l'fC-r5C:i:**T**. 
[0 0 5 8] #6»JBl4©3e>CJi*^«y-h7'f >5 
**(IMBV— *9-f > (4, 4' . 4") iit£U SO 
t9E*r«¥*#ffi (13. 13', 13") ©Ji^Tfwfi 

a-r5li^©'7 , — h^-f >5©±^tctt**»»i i 

C0^2©$J##Bllf*tUTfeO, litESf§l©£ 
##1 2_h©¥«S« (1. 1* , 1") «C2rf5*f(6] 
mSSiftS. dClT?tt»2©XJf#:©-^©BK:««BI 

10 (SStfl^SLli) *»MSnT^5. C© 
$tt£l 0tt4>&< ifeffiES-BSSW^tRmffi (1. 

1' . 1") »C#|«rr*tt«fcRtt5ttntfA»r»**, » 

2©£##©£B£*«iBrriSHU cft***-r«i: 

trgftlcilMSWRMi (1. 1* . 1") csrrstt 
[0 0 5 9] <*v/V>*fl|jt>il&EflSl©£i$#l 2 

±©¥«m® i &#rtrr *3S»*-t©*WK i o m©E 
oTIi, ¥tE«gli:*#|fi]«ffi©raT+v/X->^*5g* 

[0060] mejsi©£tt*i 2 ji©3p«ma 
i i:*nftrt-*s»(*±©#«i i on©ei«*«**v»« 

£\ 0 6(A)l:^t <fc-pK:SBl©£mM 2 JiKlfflE^tR 
«ffil Sr€rB3RWCKtt2>WfCKT©«13SS;in^.*c:t 

(1) ill©3E«M*l 2±©±®C*®BI1 0«r^fi£i- 

(2) S&t-€-©±*^ffije»Btl Ctl 
««JE-C©^5fti^ -5 <r >f ittH*© 7 7 XvJ!!iA«Iffl Pjgg 

a > h o-;n,Tii« i 6 ^^fig-rs c: <h t> fim-cft 

-5. 

[0 0 6 1] ±E©MStcioT. -?-©«ci©mi©^: 
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i 2 ±izw-&mm i $:Bi&vfcmz?tb&i8.2tiit 
mmm i 6 t^mmm i T*-wv>*«ias*u«-B-L 

i{cf^ffl-r*a#^«*»<-r4c<i:d<-e€r5) . 
z c-e ±&.mnm 1 6 tei&i&znx^zm 6(B)). & 

*±ifi«)fi«T»4»«i 1 6 £ffll©3£## 1 2 ©£B(C 
SltOT— >*iBfi-T-5Iltt«fc0. £©7-7. 

•5. 

[0 0 6 2] gUOSMMR 1 6 <DMl£xm-C-mzZ/i 

s. 

[0 0 6 3] </^^-d>y©-/a-feX>0 7-A~D« 

[0 0 6 4] *r^»iBl©3£»# 1 2 ±t«»<OV- 20 
>4&£Zm&.<Z>W&9&l1>W0L2nz (0 7 
-A) . »jsS^r»»J9ia<Z>ftMWR»d(^affilTflBT» 

^7^U>^l:«tOV-X7'f>4*3iOTt£Sii 

[0 0 6 5] ^C#¥ffitaitV-X5'f>4$£t 

^-^>^T5 (0 7-b) . /^-^^©atjgitfc* 

***«Mf««)/ti'-> 1 3 ttff Jt©J!M*T J: < . C 
CTIi/^->l 3ttV— >4i 3 FSS^l©^ 

^©/^-^^i^x^^b^T^fij. ttmt 

[0 0 6 6] dp LT»H4nfc**P«#» 1 3 fi¥ 40 

&mm 1 ©-wt y — x 5-f > 4 ©ra-ew^saig"*- 5 

V— * ? -f > 4 ©-§&£&? «fc 5 £*tt¥«(ttm* H 

sm® 1 ©-wt y-x ?-r > 4 AmmmzmtsistiT 
v»*. *feitsa^-fr-r, 1 3t¥«ss© 

ffl. <b b < «:£$¥iS#e& 1 3 £ y-X 9-f > 4 ©rat 
[0 0 6 7] &£H7-BT»J*3nfcMB#«¥ilM*:« so 
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1 3©/"?^— >©±tcSi02©^SKl 4*^J*-T5) (0 
7-C) . CCtCWMl 4B/WH 0 OWifi 

*©XStC*5^TSB3tlsy- hy<>5 C*tU y 

[0 0 6 8] ±IE*6&ffi©Jgfi£tt, Si02JIJ£fi£ffl©?I3- 

bTt>5. C©«t5tlfiiaBll4*^l©3t«P^l 2©± 
ffiC«oTffi&5£3*VO>*fc*&, IBj»l8l4©JgJ*{kBS:. 

1 3-^y-h^-f >5 ty— X5-f >4© 

C ■=> 3 >^7*ST©^**bJ 
[0 0 6 9] 5fcfcH7-DfciKTJ:Sfc*i*SnfcfftMt 

1 4 ©jta> &tittG*ai¥«ff n 1 3 zwz> «fc a icy- h 

7-f>5£V-X7-f>4 t^S-arT (d ;n?f±ifi3S 
IT) JEMST*. Z.<D/\j?— >©^tt#att«»S:Sfi 

■5. 0©<fc5tC#ffi«Ttt'7*-h?'f >5tt»lR-B-r. 
WSMNHttSBl 3 b*©* 1 3fc 

[0 0 7 0] ±iE©A^— =.>^©yp-tXT«tSffii^ 
«R 1 4 *Si02fc«k D»J*LTV»***. &*&S:I8I 1 4 £ 
TiOZfrcfcO^BKbTfeS^ (07-c©ig) . z\<z>m 
mKLt$\,*Tt6smi4i*Ti02famffcm<z>m&tix&m 

-5. EAJb©lfi»ffill 4£W1-©ffi©«««igi;Tf**. C 
tHCi^)TTi02^6?S:*iKiRBJ«^;H 0 0©Sffi 
t#*SSL, «UB*«4M»#/'«^->±te:*t»Ty-' 

X7-r>4*6 m&w-&mm 1 ^©satasss* «t #c© 
istfe^Tiaa^nsy— vv-i >5ic**u y-x 

^-f^fclMWittB (V-X7-f>4ty-h5'f 

[0 0 7 1] &*£e>C38**»U 1 (iKS^t) £itA 
-T^«^tt«T©«t'5»c:-rs. Sg2©£##K:**|6]SS 

t t>MSBmi©3^Jt^ 1 2 ±©t9B«IS:©¥«m® 1 C 

c 2 ©^«ffr©^®csgg»affli i o *^fig-r 

*i (0 8©(A)), CiU:lE£-rsl2©3ElS#£35i©3£l$ 
#1 2{C»brm3©3?:Jt#<i:E«ffl'JtcE®-r€.C<ht) 
(08©(B)) . 

[0072] M*o««BD%o>iim«w*u^Me)i 



(12) 
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[0 0 7 3] <**«>±E»C*^<»^^OSI«tt« 
\z r> ^T«T £R §H"T 5 . *ftmr 7X* 7& tc £ 5 «ttJBI 

[0 0 7 4] [ASM] 

(Si02»«J«ffl) 10 

^Fffitt^fX : y;ud > >9 8. 2 5M% 
X 1 : *mXX 1.5 «MftK 

XICT/^U>^) 0. 2 5*S% 

RJ&tttfX 1 : «^0. 8ft«% 

I*tt^2 : ^h^-f V7w»*z/W>M% (15 

o < cjcuo«kbfc*#«c7;nf>*fx*Ayu>4f) o. 

3#«% 20 

[0 0 7 5] M7^;^8©/\- Kn— hMCD-LlZ. 
T^X^fflSlxT* 1 0 0 nm©»i$i(t§o 

[.0076] mm&m) nmrntit* iow/cm2t 

Bp$?»CLTRmax 5 umtLtzmW* OtffiMm 
10) ^ff5D-;H@T*D, 7— x^nti^, 

So 

[0 0 7 7] «TKfft8Lfc*«*BI h 7 >yX^Sf 

U-*«» (n A) yu- 



<§Hffi0OA>^l (a) t*t1TiWh9>^^*f 
*KT©«fc5KfMcLfc. 15 0|£m»©#'J^f5H7 
^A_htC> 5OOA0Auii^Ifl7^h'JVS 

gioregular-#U ( 3 -'S*^;^*^ x » <E£nD 

*;paj§?&£ ex»/*5S©^ >^ >>x y h ^Tgga 
*34mn*^A«tt»«* i o ot:-c5»mj»«ia 

U 2 4l^raJt^+-Cttgb^ 0 #U (3- 

"\*^;l^:*:7x» R<BJPStt»5 0 nirre»^jfc. 

-Xfi, FW>m *J«fctf#U (3-^v;U^ 

JPS-2 0 0 nm^M^l^y-hlfetltLTi 

[0078] <nmmB>$zmMA<Dtf-btmm*m 

[0 0 7 9] <ittt«l>X/l!y^ftfc<fcOttft:^r-f * 
■*»«n6tfHi*K«Aii< N*£*T£fMtl 
fc. 

[0 0 8 0] (JttfcttX) 01Ol:^th7>y^^ 

HT©»**#fc. U-^RttttV-*, y— h 
IB©«ffi*»-3 OVODPSooy— H8«ikl*»SU— * 

mjBE£- 3 0 Vi:U y— hlE$ - 3 0 V43J;tfc. 3 

ovtbfct*<o«««©jt*«r. t»rn®ftitMfe 

[0 0 8 1 ] 

-£3^>«EE (V) -on/of fit 



*»*9A -0. 2 

^RWB -0. 1 

tfctt« 1 - 1 o 

[0082] <^MMc>mi (b) \zmtmmmmb 

9>&X*tt&&TF<DJ: J $lZfEtiils1t. 15 0 umf 
©PET7-fJ^±l:A10j|{t!it»«L 7*MJ 
y*«cJ:D«3 0M©y-h««"*»*U *©Jtlc. 

1 2 0 0 nm©*ftlr<«iS»« 

Lfc. 0 A<7)C rMt 5 0 0 A(DAumm& 

£6iC> J§Ktt«Lfcregioregular-#U (3- so 



-150 10000 
-170 15000 
-8 0 5 0 0 0 

1 0 0'CT5»Klj»«iSU, 2 4B#fH*£*T»« 
Lfc. #U (3-^'>m7i» 

SSU»10 0nmT»ofc. £ b l^T >^E ~ 7# 
BiTFfc*RT5l*IH«RUfc«. JS*fc:<fc DJPS 5 0 
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[0 0 8 3] <mmMD>nmmc<Dy- 
[oo8 5] (tt»mx) nmmAtftmizmi o\z^ 

U-^SSt (nA) 
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7s. Kl/Of a 1©tE^-3OVO[l$0faM, On/o 
hmJBE£-3 0 V45cktfOVtbfci:*<Z)««fl[OJt* 

[0 0 8 6] 

ZfU-^y^>mEE. (V) on/of fit 



A1C01C -0. 3 

0 

*MMMD -0. 1 

0 

VMtm 2 - 5 0 

[0 0 8 7] z<D^o\z±%^^x^m^m^ntz 

[0 0 8 8] ftoT*«9!fc:<fcfttf, ^jWETT^X 

fee *»ffiJR«TT©*BI^«'Tf*D, *U7-J» 
[0 0 8 9] 

B##fJ9jR TFT ft 0>flH£¥**JI t L Tffi/B £ tl* RR 30 
[HHO«*ft««] 

[si] *5g^ow«¥»**^<o«j*$^-r«B&0T 

[0 2] *»«©5 s -fX7 f U-f/^**a>±#©*|**« 

[0 3] H2k:^W<5*BI*<D»fH*«r«ISHT* 40 

[0 4] ftH*©»flfilHlB**-rHT**. 

[0 5] *»Mk:*w*#«»©*#wa:E«*«rfc 



- 1 4 0 



- 1 5 0 



2 0 0 0 



3 0 0 0 



- 7 0 3 0 0 0 

[0 6] *Rm<D&mmiz&vz**rti'*mmz7K't 

[0 7] *»W^Jt*ft*«0>^^-n>df**-rH 

[0 8] ^SSW^^ViTft^WfttWA-r**^*^ 
0Tfc5o 

[09] aaeoSi^WffSr^^fcTFT*^*^^^ 

[010] *5Bw<o*^<&»ffi**^THT»*. 
[011] **wic*tf*^M^x^jauwa3stfT 

[ff^ORB] 

1 : S^P^SP (¥«««> 

2 :TFTlgSjS5 

3 : zi>?>V 

4 : y-XM> 

5 : y— h?-f > 

6 : ^filg»i[HlSS 

7 : tK^^WIhISS 

i o : mmm 
1 1 : mffkwn 

1 2 : 

1 3 : W«&#*#g& 

1 4 : *&SiJI (&2»lg{) . 

1 6 : «MMt 

1 7 : KM (ttWR) 



[0 3] 
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«pH2 0 0 3 - 1 7 9 2 34 




(72)%l#g UJ* it A F^— A(#^) 5F058 BA20 BB07 BB10 BC02 BC03 

^^Cl5A5Trf3S;i|Brr2970#ifen-^ttciC BF03 BF23 BJ04 

^rttft 5F110 AA05 AA16 AA30 BBOl CCOl 

CC03 CC05 CC07 DDOl EE02 

EE04 FFOl FF02 FF03 FF30 

GG05 GG24 GG42 GG43 GG44 

HKOl HK02 HK03 HK04 HK07 

HK32 HR33 NN22 NN23 NN24 
NN27 NN34 NK35 NN36 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **♦* s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The organic-semiconductor component characterized by being the insulator layer in which said insulator layer was formed 
of the plasma treatment under atmospheric pressure while having the organic-semiconductor section which connects a source 
electrode, a drain electrode, said source electrode, and said drain electrode, a gate electrode, and the insulator layer arranged said 
organic-semiconductor section and gate inter-electrode. 

[Claim 2] Said organic-semiconductor component according to claim 1 characterized by said insulator layer consisting of an oxide or a 
nitride. 

[Claim 3] Said insulator layer is said organic-semiconductor component according to claim 2 characterized by consisting of silicon 
oxide, an aluminum oxide, tantalum oxide, or titanium oxide. 

[Claim 4] Said insulator layer is said organic-semiconductor component according to claim 2 characterized by consisting of silicon 
nitride. 

[Claim 5] Said organic-semiconductor component according to claim 1 to 4 characterized by the organic-semiconductor ingredient 
which forms said organic-semiconductor section being pi conjugated-system high molecular compound. 

[Claim 6] Said base material is said organic-semiconductor component according to claim 1 to 5 characterized by being a sheet made 
of resin. 

[Claim 7] Said base material is said organic-semiconductor component according to claim 6 characterized by being a plastic film. 
[Claim 8] Said base material is said organic-semiconductor component according to claim 1 to 7 characterized by being a polymer 
base material. 

[Claim 9] Said organic-semiconductor component according to claim 1 to 8 characterized by arranging said organic-semiconductor 
section, said insulator layer, and said gate electrode in this sequence on said base material. 

[Claim 10] Said organic-semiconductor component according to claim 1 to 9 characterized by arranging said gate electrode, said 
insulator layer, and said organic-semiconductor section in this sequence on said base material. 

[Claim 1 1] Said organic-semiconductor component is said organic-semiconductor component according to claim 1 to 1 0 characterized 
by being a transistor. 

[Claim 12] The manufacture approach of the organic-semiconductor component which is the manufacture approach of an organic- 
semiconductor component and is characterized by forming the insulator layer arranged in a source electrode and drain inter-electrode 
said organic-semiconductor section and gate inter-electrode while arranging the organic-semiconductor section by the plasma 
treatment under atmospheric pressure. 

[Claim 13] Said insulator layer is the manufacture approach of said organic-semiconductor component according to claim 12 
characterized by being formed by discharging under atmospheric pressure or the pressure near the atmospheric pressure, and carrying 
out plasma excitation of the reactant gas. 

[Claim 14] The manufacture approach of said claim 12 characterized by arranging the electric field effect barrier layer by the organic- 
semiconductor ingredient as a channel between [ after forming said source electrode and said drain electrode on a base material ] two 
electrodes, and arranging said insulator layer and a gate electrode on this barrier layer, and said organic-semiconductor component 
according to claim 13. 

[Claim 15] The manufacture approach of said organic-semiconductor component according to claim 12 to 14 characterized by forming 
said insulator layer after forming said gate electrode on a base material, and forming the electric field effect barrier layer which 
consists of said source electrode, a drain electrode, and the organic-semiconductor ingredient as a channel on this insulator layer. 
[Claim 16] The manufacture approach of said organic-semiconductor component according to claim 12 to 15 characterized by said 
insulator layer consisting of an oxide or a nitride. 

[Claim 17] Said insulator layer is the manufacture approach of said organic-semiconductor component according to claim 16 
characterized by consisting of silicon oxide, an aluminum oxide, tantalum oxide, or titanium oxide. 

[Claim 18] Said insulator layer is the manufacture approach of said organic-semiconductor component according to claim 16 
characterized by consisting of silicon nitride. 

[Claim 19] The manufacture approach of said organic-semiconductor component according to claim 12 to 18 characterized by an 
organic-semiconductor ingredient being pi conjugated-system high molecular compound. 

[Claim 20] Said base material is the manufacture approach of said organic-semiconductor component according to claim 12 to 20 
characterized by being a sheet made of resin. 

[Claim 21] Said base material is the manufacture approach of said organic-semiconductor component according to claim 20 
characterized by being a plastic film. m 
[Claim 22] Said base material is the manufacture approach of said organic-semiconductor component according to claim 12 to 21 
characterized by being a polymer base material. 

[Claim 23] The manufacture approach of said organic-semiconductor component according to claim 12 to 22 characterized by having 
the process which furthermore forms said source electrode and a drain electrode on said base material, a source electrode, the process 
which arranges said organic-semiconductor section to drain inter-electrode, said source electrode, said drain electrode, the process that 
forms said insulator layer by the plasma treatment under said atmospheric pressure on said organic-semiconductor section, and the 
process which forms a gate electrode on said insulator layer. 

[Claim 24] Said organic-semiconductor component is the manufacture approach of said organic-semiconductor component according 
to claim 1 2 to 23 characterized by being a transistor. 

[Claim 25] The display panel by which two or more arrangement of said claim 1 thru/or the organic-semiconductor component of 1 1 
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was carried out. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 1/25/2006 



JP,2003-179234,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic thin film transistor containing the barrier layer of an organic 
semiconductor, and its manufacture approach. It is related with the organic thin film transistor which can be formed on the flexible 
substrate especially using a polymer ingredient, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The needs to a flat-panel display are increasing as a display for computers with the spread of information 
terminals, furthermore, the opportunity for the information currently conventionally offered by the paper medium to be electronized 
and offered increases with progress of computerization, and it is thin, and light — the needs for an electronic paper or a digital paper 
are also increasing easily as a display medium for mobile which can be carried. 

[0003] The display medium is formed using the component which generally used liquid crystal, organic electroluminescence, 
electrophoresis, etc. in the display unit of a plate mold. Moreover, by such display medium, in order to secure the homogeneity of 
screen intensity, a screen rewriting rate, etc., the technique of using an active driver element (TFT component) as an image driver 
element is in use. For example, on the usual computer display, these TFT(s) component is formed on a glass substrate, and liquid 
crystal, organic electroluminescence, etc. are closed, semi-conductors, such as a-Si (amorphous silicon) and p-Si (polish recon), can 
mainly be used for a TFT component here, a metal membrane the need - responding - also multilayers these Si semi-conductors, and 
a TFT component is manufactured by carrying out sequential formation of the source, a drain, and the gate ele ctrod e on a substrate. 
The manufacture process of sputtering and other vacuum systems is usually needed for manufacture of such a TFT component. 
[0004] On the other hand, the organic material is examined in order to use it as an activity semi-conductor layer in a thin film 
transistor (TFT) recently. Since an organic material is easy to process it and the plastic plate and compatibility in which TFT is 
generally formed are high, the utilization as an activity semi-conductor layer in a thin film device is expected. Therefore, examination 
is advanced as the device of a large area, especially an active driver element of a display by low cost (for example, the following 
patent reference 1 and 2). In order to use an organic semiconductor as an activity semi-conductor layer in a thin film TFT, ON/OFF 
ratio of the device obtained as a result, leakage current, the driver voltage of the gate, and the dielectric strength of gate dielectric film 
must fully be fulfilled. 
[0005] 

[Patent reference 1] JP,10-190001,A [the patent reference 2] JP,2000-307172,A [0006] 

[Problem(s) to be Solved by the Invention] however, the manufacture process of the vacuum system which contains a vacuum 
chamber in manufacture of such a TFT component - repeatedly - repeating - each class - not forming - it did not obtain but 
equipment cost and a running cost became very huge. For example, it is necessary to repeat repeatedly processes, such as vacuum 
deposition, a dope, photograph RISOGURAFU, and development, and the component is usually formed on a substrate through dozens 
process for formation of each layer with the TFT component as shown in drawing 9 . The laminating of two or more kinds of semi- 
conductor layers, such as p mold and n mold, is carried out also about the semi-conductor part used as the important point of switching 
operation. 

[0007] Modification of a facility - by the manufacture approach with such a conventional Si semi-conductor, the large design change 
of manufacturing installations, such as a vacuum chamber, is needed to the needs of enlargement of a display screen - is not easy. 
Moreover, also as for the gate dielectric film of a transistor, it was common to have been formed with the oxide thin film by dry 
processes, such as silicon oxide film by thermal oxidation of a silicon substrate and a spatter, and also when an organic material was 
used as an activity semi-conductor layer in TFT, it could not but depend for formation of an insulator layer on the conventional 
technique. 

[0008] However, in order to use an organic semiconductor as an activity semi-conductor layer in a thin film TFT, the driver voltage of 
ON/OFF ratio of the device obtained as a result, leakage current, and the gate must fully be filled. About the concrete technique for 
realizing such a property, it was not fully found out until now. The object of this invention raises the property of an organic- 
semiconductor component, and realizes reduction of a manufacturing cost, and simplification of a manufacture process. 
[0009] 

[Means for Solving the Problem] The above-mentioned object of this invention was attained by each following configuration. 

(1) The organic-semiconductor component characterized by being the insulator layer in which said insulator layer was formed of the 
plasma treatment under atmospheric pressure while having the organic-semiconductor section which connects a source electrode, a 
drain electrode, said source electrode, and said drain electrode, a gate electrode, and the insulator layer arranged said organic- 
semiconductor section and gate inter-electrode. 

(2) The manufacture approach of the organic-semiconductor component characterized by forming the insulator layer arranged in a 
source electrode and drain inter-electrode said organic-semiconductor section and gate inter-electrode while arranging the organic- 
semiconductor section by the plasma treatment under atmospheric pressure. 

[0010] 

[Embodiment of the Invention] The gestalt of the implementation of this invention to the following is explained to a detail. By 
combining a gate electrode with the source section and the drain section, a channel is formed and ON of the current between the 
source and a drain and OFF are controlled by Si semiconductor material used for the usual switching element. However, with the usual 
semiconductor material, a facility of a spatter, vacuum deposition, etc. is needed as mentioned above. On the other hand, the 
configuration of the component of this invention is arranged as shown in drawing 1 . That is, it consists of the barrier layer P by the 
gate electrode G, gate-dielectric-film I, and the organic semiconductor, the source electrode S, and the drain electrode D. The channel 
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according [ drawing 1 (a), (b), and (c) ] to an organic-semiconductor layer (organic-semiconductor section) to a base material top, An 
organic-semiconductor layer (a) in the example which gate dielectric film and a gate electrode are arranged in this sequence, and has 
been arranged above the organic-semiconductor layer (organic-semiconductor section) which serves as a channel in a gate electrode on 
a base material A source electrode, An organic-semiconductor layer the example which has been arranged between drain electrodes 
and has connected these, and (b) A source electrode, The organic-semiconductor layer of the example which has been arranged 
ranging over the drain electrode upper part so that it may cover, and has connected these, and (c) is the example which has been 
arranged ranging over a source electrode and the drain electrode lower part, and has connected these. Drawing 1 (d), (e), and (f) are 
examples which the channel by the organic-semiconductor layer (organic-semiconductor section), gate dielectric film, and a gate 
electrode are arranged in this sequence on the base material, and have arranged the organic-semiconductor layer (organic- 
semiconductor section) which serves as a channel on a base material above a gate electrode, (d) in arrangement of the organic- 
semiconductor layer to a source electrode and a drain electrode, (e), and (f) Arrangement is equivalent to arrangement of the above (a), 
(b), and (c), respectively. As for (a), an organic-semiconductor layer is arranged between a source electrode and a drain electrode. The 
organic-semiconductor layer of the example which the example which has connected these, and (b) have been arranged so that an 
organic-semiconductor layer may cover ranging over a source electrode and the drain electrode upper part, and has connected these, 
and (c) is the example which has been arranged ranging over a source electrode and the drain electrode lower part, and has connected 
these. On the other hand, although what shows special behavior is found in the organic material, especially the organic-semiconductor 
ingredient, the configuration same as a configuration of a component can be taken. 

[001 1] It is in the situation which is hard to be referred to as that sufficient mounting method is acquired to the component made from 
such an organic-semiconductor ingredient when it comes to mounting of the component which suited such a raw material, and the 
application to a display panel. The configuration of each part material, construction material, and a process are explained below. 
[0012] pi conjugated-system high molecular compound is desirable as an organic-semiconductor ingredient which forms the organic- 
semiconductor layer used as the channel of <organic-semiconductor layer> this invention. For example, polypyrrole, Pori (N- 
permutation pyrrole), Pori (3 -permutation pyrrole), Polypyrrole, such as Pori (3, 4-2 permutation pyrrole), the poly thiophene, Pori (3- 
permutation thiophene), Pori (3, 4-2 permutation thiophene), PORIISO thianaphthenes, such as the poly thiophenes, such as poly 
benzothiophene, and PORIISO thianaphthene Pori (p-phenylenevinylene), such as the poly CHIENIREN vinylenes, such as the poly 
CHIENIREN vinylene, and Pori (p-phenylenevinylene) The poly aniline, Pori (N-permutation aniline), Pori (3-permutation aniline), 
Polyacethylenes, such as Pori aniline, such as Pori (2, 3-permutation aniline), and polyacethylene The poly azulenes, such as the poly 
diacetylenes, such as the poly diacetylene, and the poly azulene The poly carbazoles, such as the poly pyrenes, such as the poly 
pyrene, the poly carbazole, and Pori (N-permutation carbazole) Pori Fran, such as poly seleno FEN, such as poly seleno FEN, Pori 
Fran, and the poly benzofuran Polyyne gold [, such as Pori (p-phenylene), such as Pori (p-phenylene), and gold / a polyyne /, ] The 
poly pyridazines, such as the poly pyridazine, a naphthacene, pentacene, HEKISASEN, HEPUTASEN, dibenzo pentacene, tetra- 
benzopentacene, A pyrene, dibenzopyrene, a chrysene, perylene, coronene, Terylene, Some carbon of the poly acenes, such as 
OBAREN, KUOTERIREN, and the Sircam anthracene, and the poly acenes N, the derivative (triphenodioxazine -) permuted by 
functional groups, such as atoms, such as S and O, and a carbonyl group The polycyclic condensation product indicated by polymers 
and JP,1 1-195790,A, such as polyvinyl carbazoles, such as TORIFENO dithia gin, HEKISASEN -6, and 15-quinone, a polyphenylene 
sulfide, and the poly vinylene sulfide, can be used. Moreover, oligomer, such as an alpha-sexy thiophene [ which has the same 
repeating unit as these polymers / which is a thiophene hexamer, for example ] alpha, omega-dihexyl-alpha-sexy thiophene, alpha, and 
omega-dihexyl-alpha-KINKE thiophene, alpha, and omega-screw (3-butoxy propyl)-alpha-sexy thiophene, and a styryl benzene 
derivative, can also be used suitably. Furthermore, metal phthalocyanines, such as a copper phthalocyanine and a fluorine permutation 
copper phthalocyanine given in JP,1 1-251601,A With naphthalene 1, 4, and 5, 8-tetracarboxylic acid diimide, N, and N'-screw (4- 
trifluoro methylbenzyl) naphthalene 1 , 4, and 5 and 8-tetracarboxylic acid diimide - screw (1H and 1 H-perfluoro-butyl), and N*N, N'- 
dioctyl naphthalene 1,4, and 5, 8-tetracarboxylic acid diimide derivative, [ an N and N'-screw (1H and lH-perfluoro-octyl), N, and ] 
Naphthalene tetracarboxylic acid diimide, such as naphthalene 2, 3, and 6 and 7 tetracarboxylic-acid diimide And condensed-ring 
tetracarboxylic acid diimide, such as anthracene tetracarboxylic acid diimide, such as anthracenes 2, 3, and 6 and 7-tetracarboxylic 
acid diimide Coloring matter, such as carbon nanotubes, such as C60, C70, C76, C78, C84 grade fullerene, and SWNT, merocyanine 
coloring matter, and hemicyanine dyes, etc. is raised. 

[0013] At least one sort chosen from the group which a thiophene, vinylene, CHIENIREN vinylene, phenylenevinylene, p-phenylenes, 
these substitution products, or these two sorts or more are made into a repeating unit, and several n of the oligomer whose several n of 
this repeating unit is 4rl0, or this repeating unit becomes from condensed multi-ring aromatic compounds, such as a polymer which is 
20 or more, and pentacene, fullerene, condensed-ring tetracarboxylic acid diimide, and a metal phthalocyanine also among these pi 
conjugated-system ingredients is desirable. 

[0014] Moreover, as other organic-semiconductor ingredients, organic molecule complexes, such as a tetrathiafulvalene (11 h)- 
tetracyano quinodimethan (TCNQ) complex, a bis-ethylene tetrathiafulvalene (BEDTTTF)-perchloric acid complex, a BEDTTTF- 
iodine complex, and a TCNQ-iodine complex, can also be used. Furthermore, organic and the ingredient hybrid [ inorganic ] of a 
publication can also be used for sigma conjugated-system polymers and JP,2000-260999,A, such as polysilane and the poly germane. 
[0015] In this invention in an organic-semiconductor layer For example, an acrylic acid, an acetamide, The ingredient which has 
functional groups, such as a dimethylamino radical, a cyano group, a carboxyl group, and a nitro group, The ingredient used as the 
acceptor which receives an electron like a benzoquinone derivative, tetracyanoethylene and tetracyano quinodimethans, or those 
derivatives, For example, the amino group, a triphenyl radical, an alkyl group, a hydroxyl group, an alkoxy group, Permutation amines 
which have functional groups, such as a phenyl group, such as an ingredient and a phenylenediamine, An anthracene, a 
benzoanthracene, permutation benzoanthracene, a pyrene, A permutation pyrene, a carbazole and its derivative, and an ingredient that 
serves as tetrathiafulvalene and a donor who is an electronic donator like the derivative are made to contain, and the so-called doping 
processing may be performed. 

[0016] Said doping means introducing into this thin film by making an electronic award nature child (bitter taste sector) or an electron- 
donative molecule (donor) into a dopant. Therefore, the thin film with which doping was performed is a thin film containing an 
aforementioned condensed multi-ring aromatic compound and an aforementioned dopant. Both an acceptor and a donor are usable as a 
dopant used for this invention. As this acceptor, C12, Br2, 12, IC1, IC13, IBr, Lewis acid, such as halogens, such as IF, PF5, and AsF5, 
SbF5, BF3, BC13, BBr3, S03, HF, HC1, HN03, H2S-04, HC104, FS03H, Organic acids, such as proton acid, such as C1S03H and 
CF3S03H, an acetic acid, formic acid, and amino acid, FeC13, FeOCl, TiC14, ZrC14, Hf€14, NbF5, NbC15, TaC15, MoC15, WF5, 
WC16, UF6, LnC13 (Ln=La) Electrolyte anions, such as transition-metals compounds, such as Ianthanoidses, such as Ce, Nd, and Pr, 
and Y, C1-, Br-, I-, C104-, PF6-, AsF5-, SbF6-, BF4-, and a sulfonic-acid anion, etc. can be mentioned. Moreover, as a donor, rare 
earth metais, such as alkaline earth metal, such as alkali metal, such as Li, Na, K, Rb, and Cs, and calcium, Sr, Ba, and Y, La, Ce, Pr, 
Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb, ammonium ion, R4P+, R4As+, R3S+, acetylcholine, etc. can be raised. The thin film of an 
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organic semiconductor is beforehand produced as the approach of doping of these dopants, and both the approach of introducing a 
dopant later and the approach of introducing a dopant at the time of thin film production of an organic semiconductor are usable. The 
approach of liquid phase doping which the dopant of gaseous-phase doping and a solution using the dopant of a gas condition as 
doping of the former approach, or a liquid is contacted to this thin film, and dopes it, and solid phase doping which the dopant of an 
individual condition is contacted to this thin film, and carries out diffusion doping of the dopant can be raised. Moreover, the 
effectiveness of doping can be adjusted by electrolyzing in liquid phase doping. By the latter approach, the mixed solution or 
dispersion liquid of an organic-semiconductor compound and a dopant may be applied and dried simultaneously. For example, when 
using a vacuum deposition method, a dopant can be introduced by carrying out vapor codeposition of the dopant with an organic- 
semiconductor compound, moreover, the case where a thin film is produced by the sputtering method - the duality of an organic- 
semiconductor compound and a dopant -- sputtering can be carried out using a target and a dopant can be made to introduce into a thin 
film As an approach of further others, all of physical doping of the ion-implantation shown in chemical doping and the periodical {the 
industrial ingredient, 34 volumes, No. 4, 55 pages, and 1986} of electrochemical doping and light initiation doping etc. are usable. 
[0017] As a method of producing these organic thin film, vacuum evaporation technique, molecular beam epitaxy, the ion cluster 
beam method, the low energy ion beam method, the ion plating method, a CVD method, the sputtering method, a plasma 
polymerization method, an electrolytic polymerization method, a chemistry polymerization method, a spray coating method, a spin 
coat method, the blade coat method, a dip coating method, the cast method, the roll coat method, the bar coat method, the die coat 
method, the LB method, etc. are mentioned, and it can be used according to an ingredient. However, in this, in respect of productivity, 
it has the solution of an organic semiconductor, it is and easy and the spin coat method which can form a thin film in a precision, the 
blade coat method, a dip coating method, the roll coat method, the bar coat method, the die coat method, etc. are liked. Although the 
property of the transistor obtained although there was especially no limit is greatly influenced by the thickness of the barrier layer 
which consists of an organic semiconductor as thickness of the thin film which consists of these organic semiconductors in many cases 
and the thickness changes with organic semiconductors, generally 10-300nm is especially desirable 1 micrometer or less. 
[001 8] < electrode (as the source, a drain, a gate electrode > gate electrode, a source electrode, and a drain electrode) It will not be 
limited especially if it is a conductive ingredient. Platinum, gold, silver, nickel, chromium, Copper, iron, tin, the antimonial lead, a 
tantalum, an indium, palladium, a tellurium, A rhenium, iridium, aluminum, a ruthenium, germanium, Molybdenum, a tungsten, tin- 
oxide antimony, indium oxide tin (ITO), A fluorine dope zinc oxide, zinc, carbon, graphite, glassy carbon, A silver paste and carbon 
paste, a lithium, beryllium, sodium, Magnesium, a potassium, calcium, a scandium, titanium, manganese, A zirconium, gallium, 
niobium, sodium, and sodium-potassium alloy, Although magnesium, a lithium, aluminum, magnesium / copper mixture, magnesium / 
silver mixture, magnesium / aluminum mixture, magnesium / indium mixture, aluminum / aluminum oxide mixture, a lithium / 
aluminum mixture, etc. are used Especially, platinum, gold, silver, copper, aluminum, an indium, ITO, and carbon are desirable. Or 
the complex of the well-known conductive polymer which raised conductivity with doping etc., for example, the conductive poly 
aniline, conductive polypyrrole, the conductive poly thiophene, polyethylene dioxythiophene, and polystyrene sulfonate etc. is used 
suitably. As for a source electrode and a drain electrode, in the contact surface with a semi-conductor layer, what has few electric 
resistance is desirable also in having mentioned above. 

[0019] There is the approach of etching the conductive thin film formed as the formation approach of an electrode using approaches, 
such as vacuum evaporationo and sputtering, by using the above as a raw material using the resist by hot printing, an ink jet, etc. on 
metallic foils, such as the approach and aluminum which carry out electrode formation using a well-known FOTORISO graphic 
method or the lift-off method, and copper. Moreover, patterning of the solution of a conductive polymer or dispersion liquid, and the 
conductive particle dispersion liquid may be carried out by the direct ink jet, and you may form by RISOGURAFU, laser ablation, etc. 
from the coating film. The approach of carrying out patterning of the ink which furthermore contains a conductive polymer and a 
conductive particle, the conductive paste, etc. by print processes, such as letterpress, an intaglio, lithography, and screen-stencil, can 
also be used. The electrode with which particle diameter carried out heating weld of the 1-1 Onm metal particle preferably, and was 
formed l-50nm is used. Although a metallic material can use platinum, gold, silver, nickel, chromium, copper, iron, tin, a tantalum, an 
indium, cobalt, palladium, a tellurium, a rhenium, iridium, aluminum, a ruthenium, germanium, molybdenum, a tungsten, zinc, etc., 
platinum 4.5eV or more, gold, silver, copper, cobalt, chromium, iridium, nickel, palladium, molybdenum, and a tungsten have an 
especially desirable work function. 

[0020] As the above-mentioned conductive particle, particle diameter is desirable l-50nm, and metal particles, such as l-10nm 
platinum, gold, silver, copper, cobalt, chromium, iridium, nickel, palladium, molybdenum, and a tungsten, are mentioned. Although 
the chemical generating method which returns a metal ion by the liquid phase, such as the physical generating methods, such as gas 
evaporation, the sputtering method, and a metallic-fumes synthesis method, and the colloid method, a coprecipitation method, and 
generates a metal particle as the manufacture approach of such metal particle dispersion liquid is mentioned desirable - publication 
number 1 1-76800 - said - 1 1-80647 - said - the colloid method shown in 319538, JP,2000-239853,A, etc. - It is the distributed 
object manufactured by the gas evaporation indicated by JP,200 1-2541 85 A JP,2001-53028,A, JP,2001-35814,A, JP,2001-35255,A, 
JP,2000-124157,A, JP,2000-123634,A, etc. After painting these distributed objects and casting them in the shape of an electrode 
pattern, electrode formation of the metal particle is carried out by carrying out thermal melting arrival by drying a solvent and heat- 
treating preferably 100 more degrees C - 300 degrees C in 150 degrees C - 200 degrees C. In addition, it is possible to form like [ line / 
a gate line and / source ] the above-mentioned electrode. 

[0021] <Insulating layer (gate dielectric film)> Although various insulator layers can be used, silicon oxide, silicon nitride, an 
aluminum oxide, tantalum oxide, and titanium oxide are especially desirable. Especially in this invention, this insulator layer is formed 
by plasma film production processing under atmospheric pressure. The plasma film production processing under this atmospheric 
pressure is explained below. 

[0022] i) The formation approach of the insulator layer (for example, an oxide: Si02, Ti02 grade / nitride:Si3N4 grade) according to 
the plasma film production processing under atmospheric pressure about the plasma film production processing under atmospheric 
pressure is explained as follows. The plasma film production processing under the above-mentioned atmospheric pressure discharges 
under atmospheric pressure or the pressure near the atmospheric pressure, carries out plasma excitation of the reactant gas, and points 
out the processing which forms a thin film on a base material, and the approach is indicated by JP,1 1-133205,A, JP,2000-1 85362,A, 
JP,1 1-6 1406, A, JP,2000-147209,A, 2000-121804, etc. (it is also hereafter called the atmospheric pressure plasma method), this - the 
thin film of highly efficient nature - productivity - it can form highly. 

[0023] Drawing 1 1 is drawing showing the equipment which performs plasma membrane formation processing. In drawing 11 , the 
plasma electrodischarge treatment container 31, the gas generator 51, the power source 41, and the electrode refrigeration unit 60 
grade are arranged as an equipment configuration. Insulating ingredients, such as distilled water and an oil, are used as a cooling agent 
of the electrode refrigeration unit 60. The roll electrode 25 and the electrode 36 currently fixed are arranged in said plasma 
electrodischarge treatment container 31 in a predetermined location, and control of flow of the mixed gas generated with the gas 
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generator 5 1 is carried out, and it puts in in the plasma electrodischarge treatment container 3 1 from an air supplying opening 52, fills 
up with the mixed gas which uses the inside of said plasma electrodischarge treatment container 31 for plasma treatment, and exhausts 
from an exhaust port 53. Next, an electrical potential difference is impressed to an electrode 36 according to a power source 41, and 
the roll electrode 25 is grounded to a ground and generates the discharge plasma. The base material F which supplied the base material 
F and was wound around the roll electrode 25 through the guide idler 64 here from the roll-like former volume base material 61 It is 
pressed with carrier rollers 65 and 66, and is conveyed in the state of the one side contact (it is in contact with the roll electrode 25) by 
inter-electrode [ in the plasma electrodischarge treatment container 3 1 ], and electrodischarge treatment of the front face is carried out 
by the discharge plasma during conveyance, and a base material F is conveyed by degree process through a guide idler 67 after that. 
Here, electrodischarge treatment is made only for the field where the base material F does not touch the roll electrode 25. Moreover, a 
dashboard 54 approaches said carrier rollers 65 and 66, and is arranged, and it controls that the air accompanied to a base material F 
advances into the plasma electrodischarge treatment container 31. The roll electrode 25 which is a ground electrode consists of 
combination which covered the ceramic coating processing dielectric which carried out sealing of the ceramics after thermal spraying 
using the inorganic material to conductive base materials, such as a metal. Or the lining processing dielectric which prepared the 
inorganic material by lining may be covered and combined to conductive base materials, such as a metal. As a liner, although silicate 
system glass, borate system glass, phosphate system glass, germane acid chloride system glass, tellurite glass, aluminate glass, 
vanadate glass, etc. are used preferably, since it is easy to process borate system glass also in this, it is used still more preferably. As 
conductive base materials, such as a metal, although metals, such as silver, platinum, stainless steel, aluminum, and iron, etc. are 
mentioned, the viewpoint of processing to stainless steel is desirable. Moreover, as ceramic material used for thermal spraying, 
although an alumina, silicon nitride, etc. are used preferably, since it is easy to process an alumina also in this, it is used still more 
preferably. The jacket roll base material made from stainless steel which has a cooling means by cooling water can be used for the 
base material of a roll electrode (un-illustrating). 

[0024] As a power source 41 which impresses an electrical potential difference to the impression electrode 36, although there is 
especially no definition, it can use the RF generator (200kHz) made from pearl industry, the RF generator (800kHz) made from pearl 
industry, the JEOL RF generator ( 1 3 .56MHz), the RF generator ( 1 50MHz) made from pearl industry, etc. 
[0025] The above-mentioned inter-electrode distance is determined in consideration of the object using the thickness of the solid 
dielectric installed in the base material of an electrode, the magnitude of applied voltage, and the plasma etc. As a distance of the solid 
dielectrics at the time of installing a solid dielectric in the solid dielectric at the time of installing a solid dielectric in one side of the 
above-mentioned electrode, and the minimum distance of an electrode and the both sides of the above-mentioned electrode, the 
viewpoint which performs discharge uniform in any case to 0.5mm - 20mm is lmm**0.5mm desirable especially preferably. 
[0026] It is the high-frequency voltage which exceeded 100kHz to inter-electrode [ which counters ], and two or more 1 W/cm power 
is supplied, reactant gas is excited, and the plasma is generated, impressing the electric field of such high power - precise - the thin 
film of the high highly efficient nature of thickness homogeneity - productive efficiency - obtaining highly is possible. 
[0027] The upper limit of the frequency of the high-frequency voltage impressed to inter-electrode here is 150MHz or less preferably. 
Moreover, as a lower limit of the frequency of high-frequency voltage, 200kHz or more is 800kHz or more still more preferably 
preferably. The lower limits of the power furthermore supplied to inter-electrode are two or more 1 .2 W/cm preferably, and are two or 
less 20 W/cm still more preferably two or less 50 W/cm preferably as a upper limit. In addition, the impression area (/cm2) of the 
electrical potential difference in an electrode points out the thing of the area of the range where discharge takes place. 
[0028] The value of the electrical potential difference impressed to the electrode 36 currently fixed from the power source 41 is 
determined suitably. In addition, although whichever of the intermittence oscillation mode which performs intermittently ON/OFF 
called the continuous-oscillation mode of the shape of a continuation sine wave called continuous mode and a pulse mode may be 
adopted about the method of impressing a power source, the film more precise [ the continuous mode ] and good is obtained. 
[0029] Moreover, in order to control the effect of the base material on [ at the time of discharge plasma treatment ] to the minimum, 
adjusting the temperature of the base material at the time of discharge plasma treatment to the temperature below ordinary temperature 
(15 degrees C - 25 degrees C) -200 degree C is adjusting to ordinary temperature -100 degree C desirable still more preferably. In 
order to adjust to the above-mentioned temperature requirement, discharge plasma treatment is carried out cooling an electrode and a 
base material with a cooling means if needed. 

[0030] Although the above-mentioned discharge plasma treatment is performed near ******** or the atmospheric pressure, the 
pressure of 20kPa-l lOkPa is expressed near the atmospheric pressure, and its 93kPa-104kPa is desirable preferably here. 
[0031] Moreover, it sets to the electrode pattern concerning the thin film formation approach, and is JIS of the side which touches a 
base material at least of an electrode. B Although it is desirable to be adjusted so that the maximum height (Rmax) of the surface 
roughness specified by 0601 may be set to 1 0 micrometers or less, still more preferably, the maximum of surface roughness is 8 
micrometers or less, and it is adjusting to 7 micrometers or less preferably especially. 

[0032] Moreover, JIS B 0.5 micrometers or less are desirable still more desirable, and the center line average surface roughness (Ra) 
specified by 0601 is 0.1 micrometers or less. 

[0033] Mixed gas is explained. In enforcing the thin film formation approach, although the gas to be used changes with classes of thin 
film to establish on a base material, it is the mixed gas of inert gas and the reactant gas for forming a thin film fundamentally. As for 
reactant gas, it is desirable to do 0.01-10 volume % content of to mixed gas. With the above-mentioned inert gas, although helium, 
neon, an argon, a krypton, a xenon, a radon, etc. are mentioned to the 18th group element of a periodic table, and a concrete target, 
helium and an argon are used preferably. For example, a metal oxide layer useful as an inside refractive-index layer of the conductive 
film, the antistatic film, or an antireflection film can be formed using the reactant gas containing at least one organometallic compound 
chosen from zinc acetylacetonato, triethylindium, trimethylindium, diethylzinc, dimethyl zinc, ETORA ethyl tin, ETORA methyl tin, 2 
acetic-acid di-n-butyl tin, tetrabutyltin, tetra-octyl tin, etc. as reactant gas. Moreover, by using fluorine content compound gas, a 
fluorine content radical can be made to be able to form in a base material front face, surface energy can be made low, and the water- 
repellent film which obtains a water-repellent front face can be obtained. As a fluorine element content compound, a fluorine and 
carbon compounds, such as 8 6 fluoride [ propylene ] (CF3C FCF2), cyclobutane, etc. fluoride (C4F8), are mentioned. 8 6 fluoride 
[ propylene ] and cyclobutane fluoride which do not generate the hydrogen fluoride which is harmful gas from a viewpoint on 
insurance are used. Moreover, the polymerization film of a hydrophilic property can also be made to deposit by processing under the 
ambient atmosphere of the monomer which has a hydrophilic radical and a polymerization nature unsaturated bond in intramolecular. 
As the above-mentioned hydrophilic radical, hydrophilic radicals, such as a hydroxyl group, a sulfonic group, a sulfonate radical, the 
1st class, the 2nd class or the 3rd class amino group, an amide group, a quarternary-ammonium-salt radical, a carboxylic-acid radical, 
and a carboxylate radical, etc. are mentioned. Moreover, even if it uses the monomer which has a polyethylene-glycol chain, the 
hydrophilic polymerization film can be deposited similarly. 

[0034] As the above-mentioned monomer, an acrylic acid, a methacrylic acid, acrylamide, methacrylamide, N,N-dimethylacrylamide, 
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acrylic-acid sodium, sodium methacrylate, an acrylic-acid potassium, a methacrylic-acid potassium, styrene sulfonic-acid sodium, allyl 
alcohol, allylamine, polyethylene-glycol dimethacrylate ester, polyethylene-glycol diacylic ester, etc. are mentioned, and these at least 
one sort can be used. 

[0035] Moreover, a low refractive-index layer or a high refractive-index layer can be prepared by using the reactant gas containing an 
organic fluorine compound, a silicon compound, or a titanium compound. As an organic fluorine compound, carbon fluoride gas, 
hydrocarbon fluoride gas, etc. are used preferably. As carbon fluoride gas, 8 6 fluoride [ 4 fluoride / methane /, ethylene tetrafluoride, 
and propylene ], cyclobutane, etc. fluoride is mentioned to 6 4 fluoride [ carbon ] and carbon fluoride and a concrete target. As the 
aforementioned hydrocarbon fluoride gas, 3 4 fluoride [ 4 fluoride / 2 fluoride / methane / and ethane / and propylene ], propylene, etc. 
fluoride is mentioned. Furthermore, although the fluorine substitution product of organic compounds, such as a halogenide of 
hydrocarbon fluoride compounds, such as 2 chlorination 4 1 chlorination 2 fluoride [ 1 chlorination 3 fluoride / methane / and 
methane ], cyclobutane, etc. fluoride, alcohol, an acid, and a ketone, can be used, it is not limited to these. Moreover, these compounds 
may have the ethylene nature partial saturation radical in intramolecular. The aforementioned compound may be independent, or it 
may mix and it may be used. 

[0036] When using the organic fluorine compound of the above-mentioned publication into mixed gas, although it is desirable that it is 
0. 1 to 10 volume % as for the content of the organic fluorine compound in [ the viewpoint which forms a uniform thin film on a base 
material by discharge plasma treatment to ] mixed gas, it is 0.1 to 5 volume % still more preferably. Moreover, as a constituent of 
mixed gas, when an organic fluorine compound is a gas in ordinary temperature and ordinary pressure, since it can be used as it is, it 
can carry out most easily. However, when an organic fluorine compound is a liquid or a solid-state in ordinary temperature and 
ordinary pressure, you may dissolve and use for a suitable solvent again that what is necessary is just to use it, evaporating by 
approaches, such as heating and reduced pressure. 

[0037] When using the titanium compound of the above-mentioned publication into mixed gas, although it is desirable that it is 0.1 to 
10 volume % as for the content of the titanium compound in [ the viewpoint which forms a uniform thin film on a base material by 
discharge plasma treatment to ] mixed gas, it is 0.1 to 5 volume % still more preferably. Moreover, the degree of hardness of a thin 
film can be remarkably raised by doing 0.1-10 volume % content of hydrogen gas into the mixed gas of the above-mentioned 
publication. Moreover, by doing 0.01 -5 volume % content of the component chosen from oxygen, ozone, a hydrogen peroxide, a 
carbon dioxide, a carbon monoxide, hydrogen, and nitrogen into mixed gas, reaction acceleration is carried out and a precise and good 
thin film can be formed. 

[0038] As the silicon compound of the above-mentioned publication, and a titanium compound, metal hydride and a metal alkoxide 
are desirable from a viewpoint on handling, there is no generating of corrosive and harmful gas, and since there is little dirt on a 
process etc., a metal alkoxide is used preferably. 

[0039] moreover - for introducing the silicon compound of the above-mentioned publication, and a titanium compound into inter- 
electrode [ which is discharge space ] - both - ordinary temperature ordinary pressure - it is - a gas, a liquid, and a solid-state - you 
may be in which condition. In the case of a gas, it can introduce into discharge space as it is, but it is used, making it evaporate with 
means, such as heating, reduced pressure, and ultrasonic irradiation, in the case of a liquid and a solid-state. When evaporating a 
silicon compound and a titanium compound with heating and using them, the metal alkoxide whose boiling point is 200 degrees C or 
less is suitably used with a liquid in ordinary temperature, such as a tetra-ethoxy silane and tetraisopropoxy titanium. The above- 
mentioned metal alkoxide may be diluted and used with a solvent, and organic solvents and these mixed solvents, such as a methanol, 
ethanol, and n-hexane, can be used for a solvent. In addition, since these diluent solvents are disassembled the shape of a molecule, 
and in the shape of an atom during plasma electrodischarge treatment, most effects to formation of the thin film to a base material top, 
the presentation of a thin film, etc. can be disregarded. 

[0040] As a silicon compound of the above-mentioned publication, although it is desirable to use alkoxysilane, such as metal 
halogenated compounds, such as metal hydride, such as organometallic compounds, such as dimethylsilane and a tetramethylsilane, a 
mono silane, and a disilane, dichlorosilane, and trichlorosilane, a tetramethoxy silane, a tetra-ethoxy silane, and dimethyl 
diethoxysilane, an organosilane, etc., it is not limited to these, for example. Moreover, these can be combined suitably and can be used. 

[0041] When using the silicon compound of the above-mentioned publication into mixed gas, although it is desirable that it is 0.1 to 10 
volume % as for the content of the silicon compound in [ the viewpoint which forms a uniform thin film on a base material by 
discharge plasma treatment to ] mixed gas, it is 0.1 to 5 volume % still more preferably. 

[0042] Although it is desirable as a titanium compound of the above-mentioned publication to use metal alkoxides, such as metal 
halogenated compounds, such as metal hydride, such as organometallic compounds, such as tetra-dimethyl amino titanium, mono- 
titanium, and JICH1TAN, a titanium dichloride, a titanium trichloride, and a titanium tetrachloride, tetra-ethoxy titanium, 
tetraisopropoxy titanium, and tetrabutoxytitanium, etc., it is not limited to these. 

[0043] A <base material> base material consists of glass and a flexible sheet made of resin, for example, can use a plastic film as a 
sheet. As said plastic film, the film which consists of polyethylene terephthalate (PET), polyethylenenaphthalate (PEN), polyether 
sulphone (PES), polyether imide, a polyether ether ketone, a polyphenylene sulfide, polyarylate, polyimide, BORIKABONETO (PC), 
cellulose triacetate (TAC), cellulose acetate propionate (CAP), etc., for example is mentioned. These films can perform well-known 
surface treatment and a surface coat. For example, the mixed film or multilayer bipolar membrane of a metallic oxide, such as silicon 
oxide, the coevaporation membrane of an aluminum oxide and the silicon oxide by the atmospheric pressure plasma method etc., and 
an aluminum oxide, may be made to form as a gas barrier layer. Moreover, the film which vapor-deposited metal thin films, such as 
aluminum, may be laminated, a complex film may be used, and a metallic-oxide particle may be made to contain in a film. Thus, while 
being able to attain lightweight-ization compared with the case where a glass substrate is used and being able to raise portability by 
using a plastic film, the resistance over an impact can be improved. 

[0044] In order to inhibit that a life falls with the oxygen in <protective coat> atmospheric air, moisture, etc., as for an organic- 
semiconductor layer, dissociating by the protective coat is desirable. As a protective coat, GAZUBARIA nature films, such as PVA 
and an ethylene-vinylalcohol copolymer, and a well-known metallic oxide and a metal nitride can be used. As a metallic oxide and a 
metal nitride, silicon oxide, an aluminum oxide, tantalum oxide, titanium oxide, silicon nitride, alumimium nitride, etc. can be used 
suitably. As the formation approach of the above-mentioned protective coat, wet process, such as an approach by patterning of dry 
processes, such as vacuum evaporation technique, molecular beam epitaxy, the ion cluster beam method, the low energy ion beam 
method, the ion plating method, a CVD method, the sputtering method, and the atmospheric-pressure plasma method, the spray 
coating method, a spin coat method, the blade coat method, a dip coating method, the cast method, the roll coat method, the bar coat 
method, the die coat method, etc., etc., such as an approach by spreading, printing and ink jet, be mentioned, and it can be used 
according to an ingredient. The atmospheric pressure plasma method mentioned above is [ among these ] desirable. The laminating of 
an inorganic oxide coat and the organic-acid ghost coat can be carried out, and they can be used together. Moreover, generally as 
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thickness of these insulator layers, 50nm - 3 micrometers are lOOnm - 1 micrometer preferably. 

[0045] <Display panel> Taking advantage of the property of such an organic-semiconductor ingredient, the application formed as a 
display component is explained below. Drawing 2 is the block diagram having shown the configuration of the whole display panel. 
[0046] Each pixel arranged in the shape of a matrix on the display panel 100 of a display unit has the plate electrode 1 (display pixel 
section in drawing) which accumulates a charge and gives electric field to liquid crystal etc. Moreover, the transistor part (TFT 
actuator 2) and capacitor 3 which switch ON of a current and OFF to this plate electrode 1 are arranged to each plate electrode 1. A. 
capacitor 3 accumulates and maintains a charge to predetermined timing so that it may maintain the electric field of the corresponding 
plate electrode 1 . Although actuation control of the liquid crystal in each of these plate electrodes 1 is performed by said TFT actuator 
2, this is controlled by the control signal line (gate line 5) corresponding to this pixel controlled by the electric power supply line 
(source line 4) and the level actuation circuit 7 corresponding to this pixel controlled by the vertical-drive circuit 6. 
[0047] It is arranged mutually on a panel 1 00 at two or more parallel source lines 4 and forms where two or more parallel gate lines 5 
cross mutually. Said level actuation circuit 7 and said vertical-drive circuit 6 are controlled by the control circuit 8 according to the 
picture signal demanded. Memory 9 is the buffer memory for holding the above image data by said picture signal demanded, for 
example, one screen, and a control circuit 8 reads the picture signal demanded from this memory 9. As shown in drawing 3 , the 
display ingredients 1 1, such as liquid crystal, are closed in the form inserted with the surface electrode 10 arranged in this plate 
electrode 1 and its upper part. The display ingredient 1 1 can use the component which used organic electroluminescence, 
electrophoresis, etc. besides liquid crystal. And according to control of said TFT actuator 2, electric field join the display ingredient 1 1 
of the display pixel section, and a display is controlled per pixel. 

[0048] In addition, in order to fill the function as a display here, said surface electrode 10 has light transmission nature, and 
specifically uses the transparence electric conduction film. The transparence electric conduction film is formed using conductive 
transparent materials, such as indiumtinoxide (ITO), and Sn02, ZnO. In formation of this transparent electrode film, a thin film can be 
formed using approaches, such as vacuum evaporationo and sputtering. As for this transparence electric conduction film, it is desirable 
to make permeability larger than 10%, and below hundreds of ohms / ** of sheet resistance are desirable. Although thickness is based 
also on an ingredient, it is formed by the thickness of 1 Onm or more. It is because a transparent electrode becomes island-like when 
thickness is thin. The above transparence electric conduction film can be applied also to formation of said plate electrode 1, and may 
form the pattern of a desired configuration by the photolithography method in this case, or may form a pattern through the mask of a 
desired configuration at the time of vacuum evaporationo and sputtering of the above-mentioned electrode material. Moreover, it is 
also possible to prepare the predetermined transparent protection layer of said surface electrode 10 in the upper part further, for 
example, functional film, such as an acid-resisting layer, can be formed. 

[0049] The equal circuit of each pixel in drawing 2 is as drawing 4 . A source electrode and D mean a drain electrode, G means a gate 
electrode, and S constitutes the TFT actuator 2 from S, D, and G. Cs is a capacitor (capacitor) for holding the electric field impressed 
to another liquid crystal and display medium. In addition, the gate electrode Vg is impressed to the source electrical potential 
difference Vs and the above-mentioned gate electrode G at the above-mentioned source electrode S. 

[0050] arrangement (layout) of each part material - concrete arrangement of each part material in this invention is explained below. 
When it sees in each pixel unit, a configuration member is arranged like drawing 5 . Drawing 5 is carrying out the outline response in 
the sectional view in the line X of drawing 2 . Said each plate electrode (1, 1\ 1") is arranged at equal intervals on the 1st base material 
12. The 1st base material 12 consists of flexible sheets made of resin, for example, can use a plastic film as a sheet. As said plastic 
film, the film which consists of polyethylene terephthalate (PET), polyethylenenaphthalate (PEN), polyether sulphone (PES), 
polyether imide, a polyether ether ketone, a polyphenylene sulfide, polyarylate, polyimide, BORIKABONETO (PC), cellulose 
triacetate (TAC), cellulose acetate propionate (CAP), etc., for example is mentioned. Thus, while being able to attain lightweight- 
ization compared with the case where a glass substrate is used and being able to raise portability by using a plastic film, the resistance 
over an impact can be improved. 

[0051] Furthermore, plasticizers, such as trioctylphosphate and dibutyl phthalate, may be added in these plastic films, and well-known 
ultraviolet ray absorbents, such as a benzotriazol system and a benzophenone system, may be added to them. Moreover, the raw 
material of inorganic polymers, such as a tetra-ethoxy silane, can be added, and the resin produced with the application of the so-called 
organic-inorganic polymer hybrid method which carries out giant-molecule quantification can also be used as a raw material by giving 
energy, such as a chemical catalyzer, and heat, light. 

[0052] Each plate electrode ( 1 , 1 ', 1 ") and each source line (4, 4', 4") keep predetermined spacing, and are juxtaposed. The organic- 
semiconductor section (13, 13*, 13") is arranged so that between these plate electrode edges and a corresponding source line (4, 4', 4") 
may be straddled ( drawing 1 it is the same as that of (a (b))). 

[0053] On this organic- semi conductor section (13, 13', 13"), the insulating layer 14 (insulator layer) is arranged further. An insulating 
layer 14 can use the insulator layer of Si02 and Ti02 grade. For example, when forming an insulating layer by Si02 and Ti02, the 
film formation by the plasma treatment under atmospheric pressure is possible. It is possible to form a very uniform insulator layer by 
. this approach, and it is effective also in control of the organic-semiconductor section (13, 13', 13") in patterning of this invention. 
[0054] This insulating layer 14 is formed in the location which insulates a source line (4, 4*, 4") from a source line (4, 4', 4") to the gate 
line 5 arranged in the current path to said plate electrode (1,1', 1"), and the following process on the pattern of said organic- 
semiconductor section (13, 13', 13"). 

[0055] When going across an insulating layer 14 all over the 1st base material 12 by the above-mentioned approach and forming, it 
becomes unnecessary to control the formation location of an insulating layer 14 according to the organic-semiconductor section (13, 
13', 13") or the intersection of the gate line 5 and a source line (4, 4', 4"). Moreover, by improvement in the line speed in a production 
process, even if it is the panel of a large area, formation of an insulating layer is attained for a short time. 

[0056] It is also possible to form an insulating layer 14 for every pixel on the other hand to the organic-semiconductor section (13, 13', 
13") or the intersection of the gate line 5 and a source line (4, 4', 4"). There are approaches, such as an ink jet method, as the formation 
approach. What is necessary is just to apply an insulator layer 14 to an extensive eye in patterning of this invention, so that both 
organic-semiconductor section (13, 13*, 13") and intersection of the gate line 5 and a source line (4, 4', 4") may be straddled. In this 
case, processing speed is restricted rather than it forms an insulator layer all over a base material, but while patterning of a low 
precision also secures switching operation, raw material cost can be reduced. 

[0057] When forming an insulating layer 14 all over the 1st base material 12 and preparing selectively, the formation process of an 
insulating layer can .be made simple by making it serve a double purpose by the insulating layer 14 of one layer which covers the 
intersection of the insulating layer 14 and the gate line 5 which cover the organic-semiconductor section (13, 13', 13"), and a source 
line (4, 4', 4") in any case. 

[0058] It is arranged so that said source line (4, 4', 4") and the gate line 5 may cross at right angles up at the pan of an insulating layer 
14 and it may be located above said organic-semiconductor section (13, 13', 13") (it mentions later in drawing 7 ). Above the gate line 
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5 of the corresponding pixel, the 2nd base material is arranged through the display ingredients 1 1 (liquid crystal etc.). This 2nd base 
material has conductivity and serves as a counterelectrode to the plate electrode on said 1st base material 12(1, V, 1"). Here, the 
electric conduction film 10 (the transparence electric conduction film is desirable) is formed in one field of the 2nd base material. 
Although this electric conduction film 10 should just be formed in the location which counters the plate electrode (1,1', 1") of each of 
said pixel at least, the whole surface of the 2nd base material can be covered with the electric conduction film, and it can consider as 
the counterelectrode to said plate electrode ( 1 , 1\ 1 ") easily by grounding this. 

[0059] If the plate electrode 1 on said 1st base material 12 of <capacitor structuro and the distance between the electric conduction 
film 10 on the base material which counters are small, it is possible to form capacitor structure between a plate electrode 1 and a 
counterelectrode depending on control of the dielectric constant of the display raw material to enclose, and to hold electric field. 
[0060] It is desirable to add the following processings on the other hand, before forming said plate electrode 1 for every pixel on the 
1st base material 12, as shown in drawing 6 (A) when the plate electrode 1 on said 1st base material 12 and the distance between the 
electric conduction film 10 on the base material which counters are large. 

(1) Form the electric conduction film 10 the whole surface on the 1st base material 12. This can be formed by vapor-depositing a metal 
uniformly by sputtering etc. 

(2) A it top is further covered with the whole surface insulator layer 17. It is also possible for this to be able to apply spreading or the 
above-mentioned plasma treatment in ordinary pressure, to control thickness per micron (or submicron), and to form an insulator layer 
16. 

[0061] Capacitor structure is made to constitute from the electric conduction film 16 and plate electrode 1 which were formed 
beforehand, and the above-mentioned processing enables it to hold electric field strongly, when a plate electrode 1 is formed on this 
1 st base material 1 2 after that (field strength which acts on the display ingredient 1 1 can be made high). In addition, the above- 
mentioned electric conduction film 16 is grounded here ( drawing 6 (B)). In addition, although the electric conduction film 16 was 
formed all over the 1 st base material 1 2 in the above-mentioned example, capacitor structure can be formed between this earth line and 
a plate electrode 1 by arranging two or more conductive earth lines so that it may counter with said plate electrode 1 . In addition, the 
earth line is grounded like the above-mentioned electric conduction film 1 6. 

[0062] Even if it uses sputtering for a part with the formation process of the above electric conduction film 16, patterning, such as 
photograph RISOGURAFU and a development, is unnecessary and it is possible to form above-mentioned capacitor structure by low 
cost comparatively. 

[0063] <Process of patterning> drawing 7 -A-D is the mimetic diagram of the formation process of a raw material to the 1st base 
material 1 2. Here, 1 pixel is explained. 

[0064] Two or more source line 4 and two or more plate electrodes 1 are formed on the 1st base material 12 first beforehand ( drawing 
7 - A), the formation approach - the well-known metal thin film forming method -- application - being possible (imprint of sputtering 
and a conductive ingredient etc.) - here, the source line 4 and the plate electrode 1 are formed by sputtering. 

[0065] Next, patterning is carried out using the solution or dispersion liquid of an organic-semiconductor ingredient so that each plate 
electrode 1 and the source line 4 may be straddled ( drawing 7 - B). Since the fluidity is high, these organic materials set as the object 
of patterning use the dot formation by the ink jet method for patterning. The configuration of arbitration is sufficient as the pattern 13 
of an organic-semiconductor ingredient, and the pattern 13 is notionally shown here as what is arranged between the source line 4 and 
a plate electrode 1 . Of course, this patterning is realizable also by applying and drying, after masking. The well-known approaches, 
such as a xerography, can be used for masking. If it is such a patterning method, it is necessary to repeat neither vacuum evaporationo 
nor etching like the conventional Si semi-conductor, and a semi-conductor layer can be formed in an ordinary pressure environment. 
[0066] In this way, the formed organic-semiconductor section 13 will be arranged so that both may be connected between some plate 
electrodes 1 and the source line 4. Here, dot formation of the organic-semiconductor ingredient is carried out so that a plate electrode 
edge and a part of source line 4 may be covered. That is, the part and the source line 4 of a plate electrode 1 are continuously 
connected only with the single semiconductor material. Moreover ; it does not connect directly, but the electrode of arbitration may be 
inserted in order to compensate with electric junction between an organic semiconductor 13 and a plate electrode or between the 
organic-semiconductor section 1 3 and the source line 4. 

[0067] Next, the insulator layer 1 4 of Si02 is formed on the pattern of said organic-semiconductor section 1 3 formed by drawing 7 -B 
( drawing 7 R>7-C). This insulator layer 14 has covered the whole front face of a panel 100, and has covered both locations (location 
at which the source line 4 and the gate line 5 cross) which insulates the source line 4 here to the gate line 5 arranged in the current path 
from the source line 4 to said plate electrode 1, and the following process in said organic-semiconductor pattern top. 
[0068] Formation of the above-mentioned insulator layer is formed by plasma film production processing under atmospheric pressure 
using the mixed gas for SiO two-layer formation. Since an insulator layer 14 crosses all over the 1st base material 12 and is formed, it 
becomes unnecessary thus, to control the formation location of an insulator layer 14 according to the organic-semiconductor section 13 
or the intersection of the gate line 5 and the source line 4. Since it is processing under an atmospheric pressure, production with a 
conveyor method is possible, and by improvement in line speed, even if it is the panel of a large area, formation of an insulator layer 
14 is attained for a short time. 

[0069] Next, the gate line 5 is made to intersect the source line 4, and is formed so that said organic-semiconductor section 13 may be 
covered from on the insulator layer 14 formed as shown in drawing 7 -D (intersecting perpendicularly here). Formation of this pattern 
can be formed by the approach of forming a conductive ingredient by spreading or imprint, the method of performing dot formation of 
an ink jet continuously, etc. As shown in drawing, in this mode, the gate line 5 does not branch but serves as a signal line which served 
also as the gate electrode which intersects the organic-semiconductor section 13 and acts on the organic-semiconductor section 13 as it 
is. 

[0070] Although said insulator layer 14 is formed by Si02 in the process of the above-mentioned patterning, this insulator layer 14 
may be formed by Ti02 (process of drawing 7 -C). In this mode, the insulator layer 14 is formed by plasma film production processing 
under atmospheric pressure using the mixed gas for TiO two-layer formation. Other configurations of those other than insulator layer 
14 of a more than are the same. The insulator layer which consists of Ti02 covers the whole front face of a panel 100, and covers with 
this both locations (location at which the source line 4 and the gate line 5 cross) which insulates the source line 4 to the gate line 5 
arranged in the current path from the source line 4 to said plate electrode 1, and the following process in said organic-semiconductor 
pattern top. 

[0071] In addition, it is performed as follows when enclosing the display ingredients 1 1 (liquid crystal etc.) further. A counterelectrode 
is formed in the 2nd base material and conductivity is given to the front face. The electric conduction film 10 should just be formed in 
the location where this counters said two or more plate electrodes 1 on said 1st base material 12 at least. Here, the transparence electric 
conduction film 10 is formed all over the 2nd base material. Although the 2nd base material with which the electric conduction film 10 
was formed can also be arranged to a 3rd base material side to the 1st base material 12 ((A) of drawing 8 ), not only this but the 2nd 
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base material can also be arranged to the 3rd base material and opposite hand to the 1st base material 12 ((B) of drawing 8 ). 
[0072] In the case of the former, the display ingredient 1 1 is filled up with and closed between said 3rd base material holding a 
predetermined gap, and said 2nd base material. On the other hand, in the case of the latter, it is filled up with the display ingredient 1 1 
between said 1st base material 12 holding a predetermined gap, and said 2nd base material, and it should just close it 
[0073] Some embodiments based on the <example> above are explained below. The detail of the insulator layer formation by the 
atmospheric pressure plasma method is as follows. 

[0074] The presentation of the mixed gas (reactant gas) used for [example of processing] «reactivity gas» plasma treatment is 

described below. 

(For SiO two-layer formation) 

inert gas: - argon 98.25 volume % reactivity gas 1 : - hydrogen gas - 1.5 volume % reactivity gas 2:tetramethoxy silane steamy (it is 
bubbling with argon gas) 0.25 volume % (for TiO two-layer formation) 

inert gas: - argon 98.9 volume % reactivity gas 1 : - hydrogen gas 0.8 volume % reactivity gas 2:tetraisopropoxy titanium steamy (it 
is bubbling about argon gas to liquid heated at 150 degrees C) 0.3 volume % [0075] On the rebound ace court layer of the base 
material film 8, according to the above-mentioned reactant gas and the above-mentioned discharge conditions, atmospheric pressure 
plasma treatment is carried out continuously, and a lOOnm thin film is prepared. 
[0076] «discharge condition» A discharge output is made into 10 W/cm2. 

«electrode condition» A roll electrode covers an alumina with ceramic flame spraying 1mm, is a roll electrode which has the 
dielectric (specific inductive capacity 10) which was made to harden the solution which diluted the tetramethoxy silane with ethyl 
acetate after spreading desiccation and by UV irradiation, performed sealing, made the front face smooth, and was set to 
Rmax5micrometer, and is grounded after that to the jacket roll base material made from stainless steel which has a cooling means by 
cooling water. On the other hand, as an impression electrode, the same dielectric as the above is covered with these conditions to the 
stainless steel pipe of a square shape in the air. 

[0077] The organic thin film transistor component created below is explained. 

The organic thin film transistor component shown in <Example A> drawing 1 (a) was created as follows, the polyimide film top of 
150-micrometer thickness ~ 500A Au thin film - vapor-depositing - FOTORISO - the source and a drain electrode were formed by 
law, respectively. The die length of a channel was set to 20 micrometers. Furthermore, the solution was filled for the chloroform 
solution of regioregular-Pori (3-hexyl thiophene) refined well to a projection, the source, and drain inter-electrode using the ink jet of a 
piezo method. It heat-treated for 5 minutes at 100 degrees C after drying the chloroform which is a solvent, and was left in the 24-hour 
vacuum. At this time, the thickness of the Pori (3-hexyl thiophene) film was about 50nm. After being exposed at the room temperature 
to the bottom of an ammonia gas ambient atmosphere for 5 hours, the silicon oxide film with a thickness of 200nm was formed as gate 
dielectric film by the above-mentioned atmospheric pressure plasma method on a source electrode, a drain electrode, and the Pori (3- 
hexyl thiophene) film. By the fitness of adhesion, the precise film was obtained to the Pori (3-hexyl thiophene) film. Next, the gate 
electrode with a width of face of 30 micrometers was formed by the FOTORISO method. 

[0078] The component was created completely like Example A except having replaced the gate dielectric film of <Example B> 
example A with the silicon oxide film, and having considered as the titanium oxide film with a thickness of 200 micrometers by the 
above-mentioned atmospheric-pressure plasma method. 

[0079] The component was created completely like Example A except forming the silicon oxide film by the <example 1 of 
comparison> spatter. 

[0080] (Comparison result) By the transistor characterization system shown in drawing 10 , when both transistor characteristics were 
measured, the following results were obtained. The ratio of the current value when an On/ofF ratio setting the electrical potential 
difference between the source and a drain to -30V for the electrical-potential-difference value from which, as for breakdown voltage, 
gate dielectric film starts dielectric breakdown for the leak current value in gate dielectric film in case the electrical potential 
difference of leakage current between the source and the gate is -30V, and setting gate voltage to -30V and +30V is shown. Any 
example shows the operating characteristic with a good p channel FET. 
[0081] 

Leakage current (nA) Breakdown voltage (V) on/off ratio Example A -0.2 -150 10000 examples B -0.1 -170 Example 1 of 15000 
comparisons -10-80 5000 [0082] The organic thin film transistor component shown in <Example O drawing 1 (b) was created as 
follows, the PET film top of 150-micrometer thickness - the vacuum evaporationo film of aluminum - forming - FOTORISO - the 
gate electrode with a width of face of 30micro was formed by law, and the silicon oxide film with a thickness of 200nm was formed 
like the example 1 on it. FOTORISO after carrying out the sequential vacuum evaporationo of 30 moreA Cr thin film and the 500A 
Au thin film - the source and a drain electrode were formed by law, respectively. The die length of a channel was set to 20 
micrometers. Furthermore, the solution was filled for the chloroform solution of regioregular-Pori (3-hexyl thiophene) refined well to 
a projection, the source, and drain inter-electrode using the ink jet of a piezo method. It heat-treated for 5 minutes at 100 degrees C 
after drying the chloroform which is a solvent, and was left in the 24-hour vacuum. At this time, the thickness of the Pori (3-hexyl 
thiophene) film was about lOOnm. After being exposed furthermore at the room temperature to the bottom of an ammonia gas ambient 
atmosphere for 5 hours, this transistor component was closed by producing a silicon oxide coat with a thickness of 500nm by vacuum 
evaporationo. 

[0083] It changed to the silicon oxide film of the gate dielectric film of <Example D> example C, and the component was created 
completely like Example C except making it a titanium oxide thin film with a thickness of 200nm. 

[0084] The component was created completely like Example C except forming the silicon oxide film by the <example 2 of 
comparison> spatter. 

[0085] (Comparison result) By the transistor characterization system shown in drawing 10 like Example A, both transistor 
characteristics were measured in atmospheric pressure. That is, an On/off ratio sets the electrical potential difference between the 
source and a drain to -30V for a current value in case the electrical potential difference of leakage current between the source and a 
drain is -30V, and it is gate voltage. - The ratio of the current value when being referred to as 30V and 0V is shown. Both comparison 
result is shown below. 
[0086] 

Leakage current (nA) Breakdown voltage (V) on/off ratio Example C -0.3 -140 20000 example D -0.1 -150 Example 2 of 30000 
comparisons -50 -70 3000 [0087] Thus, the insulator layer formed by the atmospheric pressure plasma method is precise, there are few 
defects, and the good electric field effect is acquired. Reduction of leakage current, improvement in an on-off ratio, and reduction of 
gate voltage can be attained by this, and the engine performance of the good thin film transistor of gate insulation can be obtained, and 
dielectric strength can be raised. 

[0088] Therefore, according to this invention, the combination of the insulator layer and organic-semiconductor ingredient which were 
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formed of plasma treatment under atmospheric pressure showed that the outstanding effectiveness was acquired from the combination 
of an old insulator layer and an organic-semiconductor ingredient. The membrane formation under an atmospheric-pressure 
environment is possible, it is suitable for processing to the flexible bases, such as a polymer base material, and a manufacturing cost 
organic [ FET ] can be reduced substantially. 
[0089] 

[Effect of the Invention] According to this invention, properties, such as ON / off ratio of the device at the time of an organic 
semiconductor being used as an activity semi-conductor layer in a thin film TFT, and leakage current, improve from the above thing. 
Since a vacuum process furthermore is not needed for formation of an insulator layer, reduction of a manufacturing cost and 
simplification of a manufacture process are realized. A manufacturing cost can be reduced substantially. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of the organic-semiconductor component of this invention. 
[Drawing 2] It is the block diagram having shown the configuration of the whole display panel of this invention. 
Prawing 31 It is the schematic diagram showing the cross section of each pixel in drawing 2 . 
[Drawing 41 It is drawing showing the equal circuit of each pixel. 

[Drawing 5] It is drawing to show concrete arrangement of each part material in this invention, and is drawing corresponding to the 
sectional view in the line X of drawing 2 . 

[Drawing 6] It is drawing showing the capacitor structure in each pixel of this invention. 

Prawing 71 It is drawing showing patterning of each raw material in this invention. 

[Drawing 81 It is drawing showing the case where a display ingredient is enclosed in this invention. 

Prawing 91 It is drawing showing signs that the TFT component using the conventional Si semi-conductor was formed on the 
display-panel substrate. 

[Drawing 101 It is drawing showing the assessment system of the component of this invention. 

Prawing 111 It is drawing showing the equipment which performs atmospheric pressure plasma membrane formation processing in 

this invention. 

Pescription of Notations] 

1 : Display pixel section (plate electrode) 

2: TFT actuator 

3: Capacitor 

4: Source line 

5: Gate line 

6: Vertical -drive circuit 
7: Level actuation circuit 
10: Electric conduction film 
11: Display ingredient 
1 2: Base material 

13: Organic-semiconductor section 
1 4: Insulating layer (insulator layer) 
1 6: Electric conduction film 
1 7: Insulating layer (insulator layer) 



[Translation done.] 
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[Drawing 5] 
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[Drawing 9] 




[Drawing 10] 
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[Drawing 8] 
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